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Fgifaw WYt & e sreavaw w41 & i, o sAtes AmeihT
o fafaee gt § & fomdr aman, 290 7 9R30 aw & 41 SR F 1,
WAfrr-famm-sor & Wl af@sy & @ dmcdes § ST ar
SoF WATE & e TN & qarew fag@w a1 7 &t 99 g fawr
AT AT A T o fargm =R € grn faaar fr e sghe
F feaw drcaee W ‘dafaw Wk sfeeae’ @ aen g et &
qaT-freTa F S A faRad, W s, frnfadt & weem-adt
Tt arr ag fEdr S gufer du “Soen ww it
(TN AT qERRAn) @R 9Ew A § @ aw st
T N ot g, “YemEbE . (Taitel) agEe o5 @
it Faoa ¥ o OO oY s 49 30 99T A & o A
uw Fred werolt & & Hiew A F arefer Qi & R dieagEs
famfara qmor-fagTa @ gRAIN ATt 1 R F ara swe Rt

o e ua QR Tagurar, AT & €1 FICT HAhes IeE-
e st 3 i fafedt & qor fagorm srer % 9% 91 @0
Faten WifrEy 1 - fafit %, ey &, foduaar g/ & afE”
T - & enfrata T S ¥ qf dfed @ | iR gafe, aur
gafey W fir 9 Parorfaftes fagra & ofawmer disd & @9 a37 9m<
AT 4T, Tg @A d o i TS saw faedi w2 o faorfafsa
ffirdt =Y ‘gvaw sfer 2 | afrda sgeem, St Ml o, a9
SEHT AT ST, T w A W aET ¥ 99E g ¥
HITChes ¥ SHTeaT 7 o o 9, 1 90 Pt 9% a1 pA I 4 )

1. “Atombou and Spektrallinien”, 2. “Wellenmechanik”

3. Niels Bohr, 4. Schrodinger,
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Forfa-arg Y, 96 @0 S SEaT Wi ag ¥ o aftrs O sAE
at i AT T A TRTTTT A0 7 G q | & A ¥ g
A1 T AT TT G- Y 77 5 I Gaewto § 9w @l 7
T & &% fag| Nl #Y aedr o quTeT @ TgamET 9,
gt 7% & o qu & Nie-fentad & fou s anamd &
R o T g i fredr o age e # @ & A )
£ TR QU A G T wTche § it & ST g der
s fear ar o, 24/ &, WRET § Seomedtt o sraw (3)
ot e A ¥ for SRR A i foen a1 1 o ERE ¥
fagmrrget avt & Bl AR ox et & faada™ § it oX 9
S A FET AT 1 IER QA @ gy A A
fafult =1 ot agran, faaar afvomy g gan fr faaxi & S50 aue
1w ‘ag-fafud smwra @ wfala’ 2 fafr gra s g |
a2 FarraeTT AT A ST AT T AT ey g, ‘S
f fworit o

MRS F I T F § T e & T g 3 A
aF, Mz T wheg wfwm, S o, & g §, IR 99T
AT, TR 3ETET & A Wy, 'R F e sonfos w, feld
EaEeciy ﬁmﬁlmwwm,ﬂmhw,w"
FoTEA-AN ¥ yufuf 3=, sonf, Y s faud @) qefee @alt
ﬂ%ﬁﬁmﬁmwwwmnﬁﬁ%“qa"aﬁt“w
ST HT TRV T A et 7 oot ey Ay | 2¢/R & 2304
a, raw & Epie gras weE" #F e #, gmcreen ghfEd

1. Arbitrary Functions in Physics 2. Construction of a strct
solution for the diffraction of 2 wave by an edge 3. Riemanft
4. Theory of Functions 5. “Optics” 6. Gottingen 7. Felix Klein
8. Theory of rotating rigid bodies 9. Theorie des Kreisels
10. Quaternions 11. Klein Caley parameters 12. Technische
Hochschule.
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St} fafipdi ¥ ddw & S w0 four AT, SwET vaw fawRe @F T
W AR A Qe ooty & 9 a7, el F
I R gy fafaat & |9y § grdee R g faddt & AT
F ywer g9 o | § 3T afvy GfE & e s § e
drees Ot 9o 41 fdw, o @ & aft o fad
=Y gwear afrwy wuEel’ gAY ar-faag ar aar €, st sew
agrd 1 fag gu (R, 98 5 51 a1 waA) |

o g STefl & Siatves | Wifaw fagia 1 9o foar, ey
90 gAY a5t & T AR T, dAw o8 WA & ofq & 47 gh e
TRALHT T A % 3 3 vl £ v dteches B foaw &
AT TEG U T AT SR SAAH-GO0HAT & aqrerat &7 et ARk
2, za wavy @ a3t 30 5 ¢ 8 Sfag e gEar 21

dgifar-aifaat 1 W asmAanteat mfte § enfa @ wF
¥ R F f—eeE R fafe | g weiR & e dna &
L3 €=g & AT N F 1 g F FAIT-HE T ARG (Yo-Yo
fame &) i arg f&d o0 & | o ST ofie aat F qEr gy oY o
o0 AR T ATA-HIOTE g8 fr Seg g ¥ o ug ad | A
fadt st Hifaw &7 aemmT-oer & 9% 9 9% fog sfent
famg off | fre § wivmons Wi & R Ty @ o
R IR T Tegge A AT wemwrw F feF w | w@AHT AT H
St ) sfr-r #Y TeTnil T7 ayd @dT qur wewar afrge
Fafisit & S wrATH® W T S Ay ST A (@ darw s &
T § S T R i at o o ag o T feR ¥ R
a6 T A fafiw ¥ go 97 o aur fRe w4 g
FTen fagia (a12) w0 frator et ST o1 g AREATS ¥ g FA T

1. Comnlex intecrals 2 Ranteen 3. W, Wien
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it e g ¥ Frs; ST AR g
ez Aforda faferdi 7 wew fag s AR it o & AT
ST gTa I9eed Al ax wers faeTee A ¢ Far F @15 T
T, e, R e, T Q1 €T, O
<, R ST A g e A e T ¥ e A% aw
1 AT 1 P T S AT s s a3 @ 1 3 A A
Te@ 91} 99 e (ﬁmﬁs)ﬁaﬁﬁﬂw@mﬁﬁﬁﬁf
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1, Lorentz
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Y Y, ATl § T 9T At T gFT A9 a1 | aww &
& gf Tl & §@ 79 7 afz vk 3o A fremr a & a9
TAW &Y T T g1 G TOCEE TN IAF TGFQ T AW FFETT e
a7 fmn fradl @1 39 SR fweenw an
T TEATT T T AT e Aweers @ oA ) o wrew ar fe
foars!, T, M, YN e & WiE qui 7 AT 99
9T AT G A T | T AFT & agAk a7 7 agt dae 39 AR
am f2% 74 g S s AEe-grE faat § 1 99 A o faamdi
e FY A, I gTE I A A7 Ui 4 ¥ Ay AmAr T SR
T A% | vy faemdf T o 4 7 9ER s § famn
FT OF AT &1 AT AT I I AT AT | 67 T 9 § GET FTH qAT
T o g & ari Sua OF G 9T agdt @A oY fr e et
VT 1 AT AT S U1 | 97T § [ gnredas A7 st
HTeT T 3 WAL TF 917 F1 5 T SRt qufn aeates fagmat oy
SHA AYAL-SOAT AET SITT A1 AT F g o

dmddre & i ) fefaw 3ol o gl —

1. Anon, Current Biographies, 1950, pp. 537-538. (With Por-

trait),

2. P. Kirkpatrik, Am. J. Physics (1949). 17,5, 312-316. (Presenta-
tion of the Oerstedt Medal to Sommer feld by the American Associa-
tion of Paysics Teachers.

3. M. Born, Proc. Roy, Soc., London, A, (1952). (Obituary.)

4. P.P. Ewald, Nature (1951), 168, 364-366. (Obituary Notice.)

5. W. Heisenberg, Naturwi: haften (1951). 38, 337.

6. M. V. Laue, Naturwissenschaften (1951). 38, 513-518. (A
full appraisal of Sommerfeld’s work.)

1. Debye, 2. Pauli, 3. Heisenberg,
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Tt g faedi & SewT o0 ST F IR F amy § oA
forean frar o s seqmA-nonAl & o dgifar Wi g, ade
T g aar-fraw, wf afafed § &F g0 @ 81 qemare
sifaa w7

7 O faay-gdae AR 91 1§ 3o gt o aiwhe
T ¥ Wi & wewax faandt § &7 9 g afra qar OfEy
fererer gwify ¥ fou ge a1@ om, ante-fasr & frendf @ar el
WA wer & Fo famdf +t awaEt & e oufeam w8 1 i
foremdi e s aw oo & gt o1 agd @l B ) a0
AT FATg 7 TR AR {78 Iy q A AT 7 qme 737 F fog
afa awg [ WEl F1 auy sow fraifa warar | g wifke aeet
fafiz w9 ArE-NEer ¥ 919§ A Fwar 97 9g 95T
qeawTael ® afefea 7@ far mr &1 wwh Tar aw W) dmf
T, aftre T dAr i S g st g ew g
saiER-aifast aiw gyt & fooma e & st orghaar swe o
st amm g, o WY W i w1 g faow fefafiee (sefimer)
W g

W gREAET I GEF FT AT T § A ST AT A,
aaia;

(1) =ifmr

(?) fagfadvm (G0 & oifaa

(2) dafew afsfamm

1. Mechanics 2. Mechinics of Deformable bodies 3. Electro-
dynamics
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(%) sfa o

(4) soreafat g wife aifel

(=) ~ifey § anfie swvo-adEong

A ¥ e ST ¥ & e o gak A At
& 3% gt 2% 7 | wamfy, Rt ey SeRmReR w1 frr
Y ST e o, o 7g TR g g e i ¢ aten fad
¥ wra send i oy & ok xefen W sl 7 ag A,
ferar stram ar 1

ok TR Y T W g § @ ahwi i (T
) AT T A A e R & aey @ g, e D
i TRl o &1 ageT T § 1 v oy § fr qew & e S
e o v 2wy 91 Nfae-we & Fer st R s o 9
b qar afrdir mgm smeard ofve AR ¥ @ @ @ I
(Frgia) & i ot &1 oy af wAvEE @ adr SEeE
= g wAm g vt wf fwar g A § ) wE
& e TR T W St SR s ¥ % aeR e §
el A T TTH ANIMD g § AR A FanEE
T & S AT G R g § ) Ay et § o et 8w E
a fig gar; el < TR § o agy car & |l T
TR & T ¥ 1 o % emenr o § foerd g Afe@ B
< o et § B X sure  arfe famw o w § A T
Mmﬁwmmﬁmmwglﬁaﬁwﬁﬂmm
& sifiw O ot arfes T e A AR R Rt
e qif & e § S A < | ‘

S G 3 o 4 St e & T § e qe-caAT A € O
AT AT 1 A ferlt ¥ e g Y AT sl A 2 o 0 F
73 T it { I WeaT qTy, R rga-gEr A g

1. Opties 2. The:r;mdynamicé .and  Statistical ~ Mechanics:
3. Partial Differential Equations in Physics. 4. Plank, u.

)



IR § WA AT &, & A1 STTROaAT TEy &1 WY § | gwHery
T dET weE F agER & W 1 (Faeew) SRl Y 9@r ST
& T § g THET FT A THF TFCT T AT IR AT
AT 7T & W E | T AFR TAF TAF F 9 6 g FH I
AT SR SAHR F GEArE g qfuw e o wnd § 0 Pt A ae
TSR AT GrHATGEF 48 7 B fow TEF 0% F I BT 7 A4
AR A A g & wr

R HEATTA-Te &5 T Y AT BT W A | 7 3 ffw s
T FAALEF 71 ST AT gt § | & § et 1 oy ForET |
RS 7 7 B H O g AT g9 -8 § o) afas s@ng
& o amer e gem A, wiftg SET &aT A v e s adi o
IR a0 U FT 7 oA 3R Ferar | g uES €Y Sl soTeT 3
afriy qfg F G faaeafa @ g% & oY i srpmni & fou aad sfiw
&% &1 sqreara 37 Fr ot § oad fafker Syo% gRT SREW R et Y
fafa 3 o wQu &7 & aga wonfag fear | Fdioa: 7 @7 & wnfeg
for wRE AT ST W waw AR 99 g g 3 e aar
1 9@ § apfy mifestw 7 &) farerw v 0% 99 gt ¥ Jum, fsdedz,
FIEA, 37 & qfeq-al F At ¥ giaa gare afdm ooaat ¥ g
Sy g1 T ATt 99 WA AR SASATA-HH SAT fadnT q ar
Pt fo5 e =Tt Y 221 g & g 9@ AT & A€t g 4aF
FXA AT ) T & IS & carer IR & 6§ & v a7 3 faeg agar
R A & o5 97 earerml g & & (foe) O aifvrdte afomit 51
STTEIC ST 1T A § qwe T 7 5 e e % fafy, s
F rprdi, Ay ) & 7 § gwafaa g

1. Rontgen and Felix Klein,

2. Riemann—Dirichlet~Klein,

3. Fourier Methods, application of the theory of functions,
boundary value problems,
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skt § = A1 FV g@ o & gwE v R gl 1w
formrvt F Wi 2 wPY Al A R I I Gy AR T A
forar i o SV B Arew gar a1 fegid g@ g ¥ ot
et %Y v vt B Tl 17 vt arg-adia vt e § g f)

wafr, faqrae 2¥R wrAtes dTRes
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aifast afordra i 27 <z & 1 froe aared § soada oads
faqu v ¥ forg aifualt ararer dare e smarar | wog awE
T & oy I st ) <t 1 fwe i aw e & B aifa
% fagm, 3% 5 @ (afawrar), saif N agmm o gad fagm,
AT # e e & fog s WA F £

TG FT AR qriaw” T var g, cqwien oy w3 da fn
R 7 1 % farg AT Seh qoce ® wrala' & wgry wad gan
q) TR A Y T @bt 2 aforety Aol 97 e i
3 AR FEm e e g am ol av fie ) arir e 1
w ¥y Y@ 7 e gw freg, o wew T AT ITATHT F
TG S | T 99 T 91T T Qe fora, AR, wgt o fE w0
sfafady (fottor anfe faam) & oY wr w@R swEw R S
fRaidi #t wer-wifs wwa § wamn €7 1

TR IEF F AF-21E A g Avfaw, vafclaw wear wy w@mAar-
a7 fremt a1 aageR B, gew o A g, Camfe
fra Fear 9 exerreTE e A w1 =g (FfE) e
w1 Hemtalt” w A agE T A F A G A A TETA
X9 5T F ol wearg & qrer & &) vt o1 93 ; 0T 87 59 4ET
& fory s 7w, st Aty & €Y 7T SO 93 AvEE | 4G
Tav i ¢ ot g awwd § 08 ghvar 7 @ fF o geE & @
g

fanards gu wgza ¥ o “avafas 7w feara ™ i kA gT
wifaw fasdaw & #3011 zad ag 7 gwaar wifsg fr gea ¥ 920 79

1. Momentum, energy, and least action 2. Lagrange (1788).
3. “Phisosophiae NaturallSAPxincipia Mathematica (London, 1687)
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faas & dfeq @ €Y 78 1 anfrfadi, Al Frox o gaea arft
wgs Fdfea § | 98y v w3 9gr ez ) qgv-age sy A
¥ TR g ST T ot g9 AR § afesm o afg ¥ afeten
aﬁarqmamhﬁa@wmmﬁﬂﬂmﬁﬁnwfm
ARATET G faaa-wae &1

saw g R sl kg A A At e e

1. Archimedes, Galileo, Kepler and Huygens
2. Mechanics of the single mass point or particle.
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wor w1 qifwn
§ ¢ gEw | vadaw

afa ¥ fra wrmwwt § ©w § foq and ) o ey andi A &
qard €9 F 469 F wwe 7 W § 0

san fraa—afz §Y oo S A T aTed @) fTam A W, &t
SeAF FOTRT fae At wegR T F Y @ 8, A0 7 T e
B, T TR 6 UR W i et

= fram & <t 3o #Y weow wega I T, SEET S g
wenfr 7 35 ) 98 o 3feg fr frow ao (Ftdn) ow eem A,

*guy qanant 3Y @l & Wt gda § agi o Freafela gaw ot
IFHT T éaé ¢ Ernst Mach: Die Mechanik in ihrer Entwickelung
(Bth ed., F.A., Brockhaus, Leipzig, 1923). fota® sidelt srmat@ sram
B ¢ The Science of Mechanics (aifit &1 famm) Open Court Publi-
shing Co., LaSalle, ll., 1942.

¢ IR, fadamrge, gham o aif & o et @ sea
w4 =nfgy, fasiaa: gafoy fo mg ges | gw aifat Y aromir w5t
F g0 T §t TawA § i S gl €Y g By ad; e
ATZRTR FAT ECENTIN S/ FAT, T FET TV A 57 gH wqae 7g¢ fadm 1
WY Ta¥ g 7 wemar MfEg 6 EA A ¥ S weawaEw e
positivistic philosophy, ¥ #gw § famwr famrm IR WA 4 &
AT e & g wweo § far § gt 9 anfaw fagia Economy
Principle, qX strawmdt § wivs ST faar § oar qRamo-ae o @
fromr g iR sflumifis sfafmrmadi f meafa see Y 30



] o gt wifaet !

i € T T € Adt sy Y § e fire s s et
A T uzﬁwmﬂ%mafquﬁﬁaﬁﬂm
el & Y 9 @ A7 wgfa R wﬂqﬁn‘ﬁfwzmmﬁumﬁ
TRY & | U% A agm o & owaq frew ¥ Tz sl W@
crafeaties Fraw & AT & QR ST 8 | T AR § 9y 9 A
o arfy g g 2 & fr (g ARy 3 e o o e e
F g v & o afome ) Afafi g fem A O T
&t fraifier 50 3% 4, aarfy ag w1 & fadvear o fr ot @
it sy Tt § wdled e o | e F R, T (a1) F
T < fieegrs “am” @ vaafa-fag” wed s I P sl

s fort a7 o 9 gfe & g G & fog g TR
g B ¥ o AT AT WA A et afomared ST gwi A3 1

fodia afcarm~—afe # wen § et W g e Jo qar &
T, SR Q) % W @ g .

s “afrwrr’ g8 & ol a Ewe; o At 3 et aRd
STt S9E §; ¢ % g, “Fer B A, R swern W

1. Inertia .
t7aza ot Tafefar w1 Ggq Wi (Andrew Motte) & ST
T2 | )
YT AT T A3y, FAET LY F Ro W LoR0 AT !
fafifir 0 AR HERRA 15,00 F SEA o AT TR A G
203y 7 Freert AT 1 St i orey gt & e 2, ey e 3 AT
T S F forat AT SN AR, I6 i e o
stz Ty, Yeks §F Nerfaw gaT 1 g SGel wwER o1 g
il gfatast & afrita ghare & avnfe seaes o wie
®Y (Florin Cajori,) & gva dvtfm, Re3y & afeww gfraiedt 46
3 T foat a— ..
*er Wt s fr U o Am & fag ahew Sl 9 S
m‘rg‘t | O . . ‘
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FAT &) T §F 99 F A 997 afona F 4 =3 § e
AT YA T AT A % GarT & feifa Y arl &) wmyg s §
fir ag at aficarar & fagvaar ar & wdifs s a0 afonar gas
“afafea A A & & T a5 {5 98 u Tws swae ¥ 9 gu B
HATAT | 34T e afon § <o ag A e § f Cpem - wmr
Fem Y “ar” (weki)' TR 1 ST FW | T IW F g9 oA
FIHEC F G a3 Wl (UF aw) 1 Wt afomar s 9w w7 |
T/ AFHTC AN T AT G AT 37 7 0w g T 1 3w Ay wife
wﬁrmw‘rﬁ*ﬁmnﬁ? saiq “afea” ) gw oy & ¢

(1) i P=mx 'V agfax i
R AT A o fraw o i T AR A g
(2) P= const. @i, @i %1 wqfeafd 7 1

© @ AR Eiea wafeaioe & fraw A1 g o mi § e
T W A & aatedl | gy frere a afonw § e wawr e
wFT 71 § ot 5 aior fze g/ ST wEaT | SRTER:, SRt
R 7%, wgE ¥ aga G are, ‘el (werer) @9 & aey freuw )
=T 2w Qo § fofaa st v 7 #ed & B 3 e o it
Bt §——uw A1 ¥ <Y T W 918 T <@l AT I M A g |

1. Mass

t g ag W AN B qew wfo demi @ swfen, e
‘amm%{mu oty wfem wt fenll & sigate T aitmy (Gmd
" vt A At W afwfon ), o war d4Y @ & wrow gd agn

TifE aﬁm\%mww&mﬁm\%zﬂmﬂwm
waaT fadm

Ham el Aea-asfi & TR oy I @iy e g geaw | afe

A W sl avo gl fed sna @, A T fed W, wgt oft
it 7 (vaiiw) whem o wife smar 1 Yo ft | afedi @ gl
TR & fou - I FA% A w1 fag @ fran s

2. Kant : Thoughts on the True Estimation of "Living Forces.
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o wfat F & PRI oy e @ oy & ¥ g
SR Frmm TATIET MR S BT 0 Y g ofy A ) O £

“af Y AT A G U AF Y Sar agitE gwy mv T
QT SEr WA SR | TEF T T e o sE A
St T it Say v fdw WA & fe frdg fear o 90
W%Triﬂﬁ@m%iﬂﬁffﬁﬁﬁimmvahﬁmhﬁ?ﬁm
F T S 21 93 A § aifenfas e “enaa™t i 30
FaX 1 o & v g, efoq & wfem P ¥ foxy “afir” a1 andfE
T T “HAM T THAT @ O | = qu sateatad @ o, A
‘et T o T O, A e e ey 1 P
o TR E 1

T T a9 B R & frlw o e frar w4 |k a0
v frm T 1 aft W afead, SATE a6 & aar b
st e ey Y A aw wrfEw g, gel fwm F far g

“afe § sRe” ¥ fredg < w1 wh S oot §
o & sia & S afonf w3 P § g 8, s fe P AT
T § P r o ¥ T ¥ gl smae gfe i & 3
P ufcaw (it 71 W) F e gver g fie om @&
fidtr foon 5 ST for R € —
(3) P=F .

i P grer gfe FeaT T T 1 sreqg Fraw et § e i S
¥ o srTe et Gt & A, wafeu, dé § Sy ol A e
T aRr e

ST, T P agen, Friv s s , T T
o e foer! @i Q3 § | 7 O § B af defy m fad et A
Y (3) 30T (1) & i (3a) & odE § et OREa §—
(3a) 7V=F sty defrx erer=ad |

1. Impulse , 2. Moment
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a3y wfo waar fraw At e | SRR smafamran 1 Ay
v%uaﬁwwaﬂm(s)'@wﬁmﬁwﬁvélmw-

FT, I4 TH (§¥) F, ITHghy F L Iergwwr f5d s ozt (3) o
(3n) Fiwwit ¥ fradaat o Rl gfe” s Grmrfrx T,
Fe@ar & faa & Y aifr fagre o afa-fay & afawem 2, @
TR E e gt @ fan o faaw s & shoafe @ i
Frem & g (3) % o & F
gt (eratq Anfw wqw) & afiy @ @@=aw 1 of (el
)"

i WA & T T (34) S WG AT AT e A
JrferaT Y Wefa-srfaaar a wity ¥ oF g0 T @ Agt forw %
A wife ¢ wRE Al ¥ earw § srafeafae-gor sietr &, St T
& qf@dT & e afafad gar @ & 1

o g A aRow Wt s frar frage e w7 S il )
fae i 9o 31 Ay Fa A=A Gfa o< caTn & oA & T afT FEET
TERT qaefd T AEd 4 g TR fasmadm fre @ e,
. a0, e faaa & fra-feardista sl & aafag w3, a9 7
TITH IUF T UL 90w fra-frar € a1 3 v e A g A
AT TR FAEAE ANRATET TAT {FAT; Oy SuF L a6 T
7 e sfix Afaem & fou @t @g fadios< s €1

T fa=Te |t 7 & for o S W ST on ae ST
AT I T g¥ WA & @ aw B AT A g o § 1 R
IRt g7 wTETe salq e E O geieRs WIE SR Ot §

1. Inter-relation,

# Gustay (7%) Kirchhoffl. Vol I of his Vorlesungen uber
mathematische Physik (wferd wifers ax fame) p. 22

T Heinsich Hertz. Miscellaneous Papers (fafaw wemg) Vol,

III, Principles of Mechanics, (@it & fagia) Macrmllan, New
York, 1896.



% w9 wifast 1

o S §F A9 A R A A e § 1o o g
Brer SR T A Y W o 3 parg Ay g vy A T £
{foreh A A gra g e & st gw A Fe oY el g At
forn 7% fw & st o ol § 1) qud affo afs qv w1 8
e & g, Al v gos”) andd, o Gar whemer SOH
Sare €y omat § Bl aw o qrrens W & W e 8

o 3t ST B g oy amer o & S S e AR St A
et %1 o] § fe—anfaw sfoqonedt § oy ow ar g & WE
efimryra afonr 43 &t a9 anft & G & f Fey sty ofg 1 A0
# fafa Brfee a0 & oy 1w wwie ¥ fSw 7 aife wfen
iy & & stz A it g S a9y wi w<d & fgla 9
oY § ¥ W g

TEA F v et R R A e (3) % il 9
F AT AR NI TR §; 1@ WK A areatan M
TG &) g s & B Aot ot W e, m, sk
Y € fray Yt § 1 g A e gy £ wef 9 oforar
4 Frr ot 3w arw sfadeg &1 wiifw b ag nkar & fe e W
abs & freifa v Rag p Al p W i p 41 TS WS
(& ¥) % 2% fi i sfefir < g ot wardt aficemay $2 sr ) At B
awfmmﬂgﬁmm@m

it frw—fm war wfabeny & avee et B w @ fee A
st ofd On gal O e § ag wer s F o g A §
st Qe B ‘

g $orart S wfafion o gt &1 g wa & O e a ¥
st ot & Y 2 it 4 orgfy F e qar dw e F e gl §
m?“m‘!f@ﬁwm%{mﬁamsz%ﬁ:@ﬂ
T A | .

1. Set of weights



2.8 e & T ©

= frw % oo OF UwE dgha faeg #F aifa § atfrs St
X iR R ogear @ & @9 ¥ 1 e afk OF Sk X At o
T € i frmt et Sifeet & IR &7 ¥ fev ag difew 4 1

a9 & TiET A A (w3 g e wgd frew ane,
woft =2 & i § 98 Fae w0 G qfF GOy i F afeEgT ar
AT () w1y i frear 1 wqd faw wgar @  afk ww &
wefr-fag < & aw o @ & At 9T S o G e § Wl o
&3 gu AwiET agds & faw e oo agl e @ 81 woed A
Tal w1 atw afrag g 8| 4g SE-NEE | 9 ggar §, sfs
fram § gt 7w, F, 91 afe, P, & qwas < faw a1 | 93y 9w b,
ST B Wi A e 3w @, 99d e § 9g eae S gen §
fir Foft wfafirg o o7 gt e o wafn Y Ak § T TR T
AT § WL T T agl o W@ | HaUT qoi &« TP
eafazd: uF & fag 0 OF & T4 o §U SR g9 3 SAEl B Sr
a1, s e, a9t & A o fagta o T § | ey
g Rroeh e o SOE B AR gU R & (AT R AR
F AR AT I TATE FATT A § |

T F UTON T TA F AT o g7 agt wrE w1 ed (W) w1
=IO W ST g SRE 5
(4) dIV=Exds=F ds=cos (F, ds)

AT FH g IR G T ARG T T 5 9gar FEy S 8
g 99 A AR T ¥ YeF aR [E-E4m” 47 ‘3w AR g & A
qg-ied & wew” &)

=¥ wefaa ¥ fr “aoi @ O afale S @7, wifeges 9 O
fame st & T ‘o w1 o A g &1 ared &,

F,+F-+.....=F;
A, afwlr & arfew o 3,
(s) Fy'ds+F,ds+...=F.ds.

1. Structural statics 2. Force times distance



¢ v g} gifae .t

et B e & | aifcggn & afca (4) § siifas § 0w
T - ) S & o, SAR, () 3 s o F 3w 4, 7
ot a1 s aw By 4 1 o7 vew, awr § 4 @ (5) ¥ e
gw foa w &
© A +dIV ot =d1Y,
Star fF F9T a7 O 7T &

m?’hmvna'nfwa (9maR) #7 areo gafuw §; afm=1z Tk
g A fear gar w9

%7 ITGATAT FAAT FY TR T H 0wy gF qg 4w o
S s gt o st g€ P afewd 9 W 4 1 om 1 G A F
fory 31 W ot § ety R (a1 frede) o smagheE (7
wEETETY ) tﬂaﬂqqzﬁnz\mvwzu’affﬁﬁﬁﬂﬁf’fm
(o i) wighe T (ws) &; gy aafy § e
(o 9T o o T & | et gy F g pera & W A A
ST g A FEy &
oF FRAIT-IT =g X fravre dafr [ thg-sme=gx thedaRi 1]

mgﬁmﬁuw%sﬁ%w%mwwma'
uarwwmmww%mw@wm%wm%afwwﬁﬁ%“ﬁ
et-eR X AT A G e A g & oy 9 8, O A a9
TR wfmkg(fm)wwwzﬁw{w%lﬁmmm

(Wq)‘@m%gﬁwwa—@%mrmmlﬁm
Wqﬂﬁq%’famm%t‘mqﬁawl s farrdra, W
et 1 “Rrae T Taht” w1 ag feeon, e gt 3 E
T A 0§ aga ¥ @ agra—rwrf{ gl AR I
SET AT T T, S S of, Ay @es w7 sAwer €
%fmgﬁm%lmﬁf@mgﬁ:ﬁfmﬁmﬁf*ﬂm
et fafires Tefi AT 9T | SR ST R § ORI AT A A
naﬁmgmw?mw%@wﬁmw@:

1. Scalar product 2. Sample '

3. Atomic or molecular weight PR .-
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atat § freder wgfa A oo At ar; oXg dar o 7 ¥ a e
foa & 1 9oy & A o aw A ) At Aonw awm X @ T 4, aiis
T rraT GOy SAET AT # agh € SreT AR F7 §Y wgew Al
ST 9T 1 94 7 o &7 qfeTmmi &1 ane e # fog sy AT Tt
9 1 aQg A (gfre) ¥ fag 9 G it 7t 991 Pt w e
T 9K T i wwa

A g T gfadt A Eeae T fa ;A A e
1} &F 1} §—srem, o, (@, AT, era-afed 4v o o I}

7 wgfa (Absolute System) | eedimazfit (Gravitational system

(w7 a) (CGS) (% % %) MKS
TR (Fo Vo) 7w (wafr) | WX Bdmm (wme) dwe

Cm ¢ (mass) m  Kg  weght sec
1 fgmmm R (kg weight) 7w ®z2fF (g mass)

-

=081 ;gm" ™ (g)_ﬂ'ﬂ"( (tm) _ kg L Sec? prt
Fo™ (sec)™® 1000
=9.81 X 16* 31 {dyne)
; =rd 1 - (unit of work)
1 5 (erg)=1 dyne X 1em i {kg) e et

1 5@ (joule)=10 snt

1 Hrex fFatre W(mkgwcight)
=1000g % 100 3
=9.81 X107 erg
~=0.81 5@ (joule)

1 1z (Watt) =1 g0 (joule)— | * afr-arr® (unit of poswer)
b sec?t

=1lg msec?
1 f=tare (killowatt) 1HP =75kg m sec’”
=1000 joule sec? M75xrooo’xlocx9815rg, sec”
IHP_ — 36HP =75%9.81 &

6.736 . =0.736 frwrame (fw)



w w0 g% AifEy ®

o 2 i i T ar-aiy awdwi ¥ oF frig & S
ge‘wiwna(CGH)Qﬁa%mwwﬁﬁﬂwmﬂ(MKS)
mgﬁmmlmmﬁiﬁw%mnuﬁamésﬁt
gl 1 A I F ax fremm (azemm) o aww & ¥
T e €Y A € 1 ag favi ATt 3ty s & Foott G &
fmﬁﬁm%f%ﬁzmﬁfaﬂaﬁqmﬁaﬂaﬁ,waﬁfﬂﬁm
g e W ¥ 4, o i gwidy § (R @ ST
1 Y ) | AR s s g e g i 99
m?ﬁmﬁmav—ﬁﬂﬁfﬁf@ﬂﬁﬁglwsﬁtﬁ%
i R A § AT o afer & weer frefofaa & o3 &

IMIKS?=10" enig sec?=1 joule &
T IM2KS? =107 em®g sec®=1 watt, q1T

iy TghT § 9w 7 " e (newton) FEOT &1

wF-EA(newton) =1 MKS?=10° cint gsec?=10° dyne(zre) !

a5z < saTSit e AT S @ o a8 ifE T I
o T, AR R et e, e (hg-weisht)
SR | mmmm,ma@a%ﬁaﬁt%fmﬂﬁm‘
S T 45T BT g

§ ] T, T AR sfwdn-ag it

ST S T Sl g % e g g v A A
T ST TR & o) I WA ae 1 € o fameqw &1 AT
e T S ST T o AT A e g g 4 ¥ e a R

“Frder ST, AR € S o, i of ey war o @ FOC
FRaT AT, /T UH-SAT TAT S G §

1. G. Giosgi,

» s TR Wy Al TW Sreew & fey g faere FA
sraficfaa A ﬁa\ﬁzmwumwxwamﬂgsauuaﬁﬂ
aEE

2. Space



R FwT, T e afndE-aglat 32

P, AT O NN T AT TR, A 9, AT S,
wATagEw, fFE A T 9% T fR o ger agar &1 @
T g AW T {07

QY Igt § agaicnw fareat § £ dee & ag T v fr e
T TR A frerer T g7 g9 (Rl aerr 7 dR oF SR
AT { Fosdl g6 AT H AT W A1) § A q@iag s W wiis s
5% § Tl S faw o T uF w0 ik S awet o oo waw f
| e €Y A0 q w@r Ar | W g8 AR, et siR swe wfy 57 9w
W FH FTAT A o gaiag ‘So & w@w”’ gra fmar f
AW 7 A2 §C TF g1 TF TRr 31 oTh X IQ I TR E | T/
A1 €IS T THF 15 2 § A S v o gy g, S v ataf
T IR IO A AT & | TEF QY O FT IS YAGS AT & gafy e
SR €T T HTE 37 FI ARTE G 1 TR MR- a1, e A A
& epdor &, TR Y T L@ % weR oAy & S sEwT g qufiieT
TG HTFIL & 72 & € § g Sar § 1 aw § 0w Feag gam oy §
Forrdt oY 3R 17 & 4T T o qrtey afq a8 TR 1 oy 5§
Ty FY ey A “Fercer” afty arfirra SR S asET 9E R 9w Ay
asgar Ay arfaem gei

AT T I ST Far T8 feerat § 5 oi 93 1o gl afufads
TEfa T AR FAT (R G A AR T ST w0 v aar g
A Tt & srqpT i wafi e A & 7 Ay o i o §
SffT T €1 g & A W O A O AT & | S, wifey § o
et arfwfidaragf & fo v s o od § ? afwfdaef &
8% el ot waeT & foradr femlt wafir-fog & ermy T @ &7 e, &

* U'gg st 4 T fron 3 QT wgd € Fwaq wgew e 97
et {oarei, dwaa: oA Y 3§ g fem Sw (Francis Bacon),
T ofte s v Y fomt e fioR g swltit & ooy it i i T
k8

1. Reference system



3 wor oy atfaey | "

¥ am TR | o i gw freafen 4 gndia ( Cartesian)
Tl Xy, T T’ 1, O !
A Tw-wT % fou, ewgR s et TR A gf il 1
Ferire et gt 4 firdatn areit & fog fear oy vt g
TR A § AT A Por’ ey g AT sl @ ¢ 0
T 4T, SR i O e e o e e g &
aed afiRaatrag & freid gater: To-ead oz & fag Afafl 71
Faftafratman® wice mavdar i i g &1 1 @ s g
v o oo wafT ar sfodmy £ A 3 ae o o €
8 % T AT S o P i o vy §, 90 it Year SN
w1 %, 7 & o o & org avr ferg g & o o g AR
afimt foremmr orama | gAr ot s gfin o & e et
Far feafr sive g fRuiRer @ waT 9 e Taf & aga & T
g T § .
T, T A W A iy § g v § b A
frnr arafealvedtn GiX & after 7y TR E & WM BA G WAL
T A () e s R S AT aateateed & A
o gu fost & wdwqw §1
o et g, e § P g e i froifer #dt @@ &
w1 G T wE @ 8, e, A a1 gt e e vahot €7
qmmmfmwmwmgﬁrzﬁwaﬁ%aﬁmgﬁ
FE A A whEl, a0y 20, G §, TN e
FA% CREHT TARIaaeE TR &7 & € | ity &9
(1) & =xfem
Y=y4B8.¢
F=ztyt
==t

sERi PRt 0, 9, 2, 9t oo quiag  shr g o F, €9 €

1. Coordinates 2. Time scale 3. Sidereal, day 4, Law of inertia



X} wrwT, e e wfda-agliat 2

(1) 7 gt SATTRTT PRI E | TR e ag g £ (1) F v g, 2
b T R PR £, ¢ (G o s, e, ofter) < felt
71 3 € B '
2) B

g N OF T (AfE) Sraaona wiaer aFonfR FTar
it & wifesard & o, Br, s, A1 T frvet €

(3) ! x ¥ =z
£ ay oy o5
U By Be B3
4 71 72 Vs

T S Y A T S AT ST q AN, Dt e ¥ g o § )
(2) & Twr & «, B,y Freafalas gar 997 age s § fr
(4) Sty =3Pt =3 =1} JexBr=".....==0 AT |

afz s g (1) et ¥ x, y, # F o aC (3) ¥ &, 9, { @I
& frefefeam e Tomor sy fie St §
| Xy x t

oy &y *3 %,

B B B B

b2l Y2 73 Yo
o o o I

weREE ot & fag fafgs 9afs oy, sam & ssar
wfesw gin § foaaw % afafgaeefox, 7, 2,61 @ qa w1 9w
Tt qitaey w0 Adfawar fagra 70 § 1 wh A (5) A e
wataRw F30 | qg 90 fHFmat & fog War wqwer )1 W
FRaa &Y 7g sawiia s &, Fo-fdas 71 9g frerd O
AR (=) 1 = frodt weglim 1 7 wd & f susidw wiERt
w1 smferaan-fagia we @ fde @A § Sar fF e § 9% @hew
fFam ar

g

R

©)

1

* ¥t fr ag sigga daw uF ¥ T8 o W e § FEA DT
T 5 wdifE ug TR s wawioim (orthogonal) sl X 1

1. Invariant



%% - gmA S 1

i St & 6, frdra: sy wel ¥ AgEET
= &, it Feafe s 410 & 1 59 67 3 e et § 9
& B fore, e & B 3 ¢, i  srrar 1 srrCy €9 AbT
& ¥ T &) et & s o v @ Ty 4 A el 0
T i g B a1 qutag w frar ar @ afeiear e
i &t ar fafger, aeaie 99 AP 7 FAEE T
@ Kbyt =R gy byt b=
AT 1 @it ettt & AT 2 e SR § aee S g
gar @

) K=y, ye=ay, TN, ld=5

gt i whaw e & (@i i=VoT) | fafge P @ O
a5 i g ot T o AR | @ o w3} 0T
& i

i

2 4
(8) 3 x¥p=0, 3 x'%=0;

1 ] . s
01T g g forg f s o s (afign) afafAa oF ©
frie wdr w, #g s ¥ Bt
(o) }j x'a*;ﬁxﬂk

1 1
wirr (a) 9 fafaindi srera & i e a1; T
(9) 7 et wgPafirivr st & cheoin sy fooar & 490 €
a9 ¢ fr <rar Gy Tt £ wg W wn (3), (4)3"@(32
%fﬁw TR ¥ arfercy§ A€ avar o G0 4 a4 AN T
T (5) & @ T & v Wi eviae i & | e dgT o

1. Maxwell . -

1 i e (3) % g st gat o wrons &0
errmiardl § 1 o Wi (lincarity) %, wrew g W WO
et § fis (8)F o1 gw e g o e g 1 g9 W B 9O
wfer G ¥ A BATIN ¥ Brawie ar o g o e €



R anwr, wre HR afanaghmt ™

(Hendrik Antoon Lorentz) grdz 3w & danfas WY & o 71
far & | TR TR gR agl ST ST & T 7 & §—

| B Na N3 Xy

) L3%% s %13 g

(10) X " %oy gy Oay %ay
X' ; %3t 3z %33 3¢ °

Xy X1 LIt 43 gy

= wfe & g wi @ s & fr afimashy & ofesin & a7
ot fEaiE (Twafaw w7 &, §) gaardy wwar § foraw fr e fs-
T Ao | AR (9) W frmar-nit F szt afona @ Fo
W faiera o e & 9 81
. ORE F s T 91 o ag i evaor afaw e
g & anwr-frda, A e X @ X, W@ & @’
o Aam &y WA & W TN AT E1 9 (10) F w@edl I
gt AR gA afE &

Gy =%gp =1

% afafem 73 o o, @@ T ey § Wi (i ¥
0 AT FR A AN N 9T W) K=, Va=xy; 6, (4) T agew
frr-fofaa sfaaa faed §
(1) R TR e
4R gafeg
) alpy =y, wly=aly

ofs =11, A\ form 77 §

(114) gy ="0cg3;
AR &7 93 stawdard § o
() o gg=—30t333

iy STRNaar w1 ag afmg §—

C3a%as o gg%s =0

1. Orthogonality



k) ot &Y uifaey W

ay fafgs Frlatei wyafafas fidafel & wdf § @@ 70 §
(114, 110) = THM AL 1 AW (7) X agANY AW T
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1. Radius of gyration 2. Sinusoidal
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i ey Iawt 79 g
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7" ¥ & Froadi® & e QAT Srodig el #1 FEE g g &
HF-AF fFTer O wEAr § e ey 9 AR B o A gew
1T TR AyAT GG FTAT § | TH AT T q@ AT IR WA R
& o, St T g aw & &9 @ aewe @l %) it sl g,
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1. Beats 2. Nodes
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FTT A1 a@T waq §—anfs F gwitfem Qe vt @Y A § e
QA & ¥R wEE S SR o) W § A gET 2 fR o
R T quifaT o R OqETA T 9% &y &, W fr enfx & s
¥ e & 7 d=¢'=0 awaa &, 79t 1 wfz B At @ oF G
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WHEAAE AL & TAFOT FAEs O 6 TS A At
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1. “Elektrotechnische Zeitschrift”
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ETT 0 ¥ 5T F g 3T A1 P g7 s o wdaa-det & da
& % o W ® @7 oK Qo # dw a@ed § e
w4

T g fre o @ fafira sl w fram 33—"urfz wm” 3R
“SifaR T Ay erresl oy fos & fedt o oF fag @t Cafng
fag” O frifam vt 3% §, o 9% a st (g P wnes freart
#1) oF afRu Do v BT 1 Ao R g 4 9B fafge
FT I ) @ TR A d fag, O, A, By enfs vt & aiftm et
1 & 1 T Y gz fre o ey Fag T W oA i fowmit
X 9T T |

T g fag O %1 wa¥ anfz e O, ¥ 9w afed @ O, %1
¥ 9 &1 Ffae fF my oF waAiaT e e iy ST §r AT
S ot 8, Fory e a1 el fag et sooRdE fremd O, O,
F a7 G &1 T AFR AT ¥ S ea-aeTt 8 s |

MeT Ky st Op F 910 @K @=1 w0 o, @9 O, F w3 Ak
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e ¥ fou dar w9 W) WS K T gTE ey 91 4y, B, #7w,
N K, | A, B, | a1g feadd fs fag O,=0, & afy ux gar
fafera a0 & St 4y, B, Tagell 71 4,, B, 7% w91 qurt ww oA
1 o A W, quA A DAL @aAvar-gers /Y § Sy earrar
¥ TaamaT-wETsy ¥ ST g

1. Unit radins 2. Sphere of reference

3. In coincidence,
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- AT o & o, sy w fay @ w fanien v fam o
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& e g faar difamy o A dY L W Bler oA v
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(l) Q= QA =4B,0.B:

= 1w 81w, argfr 3o & wnfir saw g fomg o

wre frawdt (fogit), 4, B, A, 9 B, & stainawm a1 aframr X

e jR—Frg @ F fog ATy

o fere fag O ¥ wfy qoiw <3 go gz foz & fou o
frg o & fFmifa aar 21 ag wnfaw g ff 2fin wxar &
fir &1 afkfam ot @1 sfomly £33 fremer @ awaT &

= AT et # w s aeer oAk § 1 e fraear § e aro

1. Perpendicular bisectors
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Ry g fmed gy & F oF g ¥ awaEk £ 39 4 air
& frftes #rafs QAo A, @ B, ¥ werF aresie (1) @ il
a1 fasrar o s ar &) o Wi waeda waar § fr gy o
R 7R fg A, W A, ) qfaan g, awfag B, W W B,
qgar dar g1

wet @ ey & afto o foar aTr ger @i & @
# ¥ gy it 39 e § aFT §, wife afady frgt O & frataw §
& T eamEaT 1 O o, Wi F of e W st iy fag ¥
fratem ¥ & § | 7tfn aafay O & v ax ey o sifinder fag
O' %1 frataw 4T 37 §1 gz faw & et felf g oot fareama & fg
O st O ¥ ¥ gu Taraoil 7 o< ¥t eqriARer &Y {0 1
937 U7 SANF TR K; @K K; W91 9 A, B faga) Foewl
9 F1E T AEY SToar | T aiorm ag fawey B st 3% 7Y AT
famr fiely afad & weg feafs & foq WY o & ok 7 390 @
azS T A W, 9T FQ , aw7 afudw g O7 ¥ S gar
oF oA ofY, A 9ge 1w 5 gu we ¥ auiac gl

3 foz % ofchry favamrt & 7t arfes wged & 99% 3 oA
faeamya &, ot Frt ofcha afr & @ & foy, 0F ¥ a1 @3, T
2 < &1 =@ fou wm g ag W S fe e 7 9FE 0,0,
AR T A QS O § 1 S AE O AmET <t
AT 2RI | S ST g SRR F A u S O w1 iy
' o T I §—

——
~0:0 1)
©) u—‘_;]Tz o=

%. WEIW I3 T Asg 3@ fr g, Taduam, oA g
frmt oY vt et B AIAT FTATAE | gARL AT Freara” (v FewSa.
qoz) wE g

1. Reference point

2. Infinitesimal 3. Angular velocity
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fzar o w3 Fat R X
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afs s s AT A SO T mma-w;’z’ F W A

T Fife srany e 88 ¥ AT w=g':— @, & (3) & oA
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(4) wWe=aXr
S fr e 4 & x, i rep o fea af fag OF Fag Paw 31
b frown &, B w frathe #00 §)
Wiafqﬁ%ﬁgpvﬁnfawﬂmw@mﬁmqvﬁim,df
< o df % g o < R w1 R aba g O A o
ATy F el  fore s &1 g Fretfad M AW E—
{40) WymeXE, Wa=weXF,
w4+ Wo=(o, + o)X
o1 wivr & e e &t o ag 90 W, B W, T W,
&t 1 (o) & e e v & §
() op=0to; ‘
i e ey e 37 & o g fre T e oo & A AT
m‘dtmmzdf%wélmw&mﬁm%ﬁ: it Bl
“‘W‘r'rafzzﬁaahﬁragmg.s‘mfm&:ﬁa-@mg,mﬁmr
T fronieei § s g G FAlEEEe & T~
{0) @yt oy =ogtoy

1. Virtual rotation 2. Commutarive

R
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= it Frendl & 3 =N <fy afefir geie & fom d o 8w
v Sfafembor % wey S a1 s v, tep gl
Tt afaer Wyt dyaafaa' o) 9 sy fr @ efdfir i
T A FE AW 9 e a0 % swR i a wmfafon

GrigkAc R
T EAE 9T WA A s i & $ e i a
faarms 2

i afkdt & SEer §—m, orow, T, afm P, i
& ey fréfam €t gra frefr fo o Ay &1 frdon et
F Qe F I W qewr w everer friar @1 4 atf g
&, waiq 41 TRins’ & oaginim eviver 9 amen & agA fri-
it Tt & v fag & @wT fird go sfhreio § A Xy, 2
FA X, —y, —= gra sfenfer 7% s & R TR a1
arfors —1 g &, sty afei & verd & fag e 9@ §)

aﬁﬁu%ﬂ,wﬁvﬁwm,ﬁzaﬁtﬂﬁﬂHWame&ﬁ%w}-
T 1 AT w3l & ek 3 q en e frefE 59 99 g
forg o it 7 afar st gawt feam g gt § (SO, O
% I AR TF AET IR 1 TEF v e afygeg o T S Y O
G afemrer & VT era e a% oY e o fear ¥ A R Y dar
oY Twear #X O o, K i afmad 390 o1 w0 frie
STt & o guia § swefty afdi & awwilw g 497 W A9 &
qeET F AT TIRfa g &, awiq wwnmimaar | 93g Al &
qeivg ¥ g el gu Shewmr § & et e fag
e | 5 NETCH T F aferomad 9 w0 & eqm qT g
B T HEET AT ST 9E T A & A § v el & e
st § aforEd Fuie sl amEd g o &1

1. Algebra of quater;mons
2. Rectangular components 3. Determinant
4. Right handed screw 5. Inversion
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Qw7 afadi w1 afen-Tmwe F qam afaw gar § (SRER-
5, g% T 9U) | i ot st udw afew @1 afem qoAwe
st afem gt & [7an, wfte (¥) & & ow]y fedaier & sfoe-
X & A T AwST & ATA A AT T, USF GEA § |
TR R AT fAETa FT ATAT B0

& somafir At & 91 gn g¢ fog  Te-ka vy g sy
s fag 71 af afte (2) & wErer gl ¥ u iR gue qaey
o (4) FFr w, TS F A gy S 81 wawd 33 fow ey
o fag &1 3 v AT—
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[:T 4T ; T ]

AR A fafr 1 7

* AN W07 gw FaE w06 LT 2 An e 7 Sead w3,

BT a15 TN 41T Tt A1fg fir gHE T o At wim 3 & freww
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© ¥ FTay \ATET F1 WAO@T G

1. Inversion of co-ordinates 2. Mass center
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(120) L=

7 @, (12) %1 2



¥.3] 3z fasi ) ao-faad {84
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feafoer gt xam & wf L, o= 1, & fou o @ am o1 )
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(x3) P el
o W FEE—
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1. A sextet of magnitudes 2. Stress & strain tensors
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3 firar frdma et F T A9 AT wAEY 7§ AR ot A A A
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1. Symmetrical 2. Equatorial
3. Prolate spheroid 4. Oblate spheroid 5. Pusm
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1. Momental ellipsoid 2. Diagonal
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¥ Py e oA § T AW AT A Y W R a1 L AW AT
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1. Symmettical 2. Equatonal
3. Prolate spheroid 4. Oblate spheroid 5. Prism
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1. Force polygon
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whirl round)-

1. Countertorque .
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A | e feafin § m Gl F a 1 9fed o ofior o oga weli &
9%g iR o ¥ o afigt & ST A AT T+ ot aef gR
AT AT TR To0 47 Iq T aqaT o fandia-s,
S T & T o ST aga Y SR g | A Tl W FTATE
41T g T3 & wawT wfAF w1 awar g

sty ATy T G2ft FY FFl Feata wRaTdl § W g §R
& SEme, fRlt oF 9 v et (s A T wen guas ¥
A SR S0 G TF G AT gl av qad) SEA g 1) T AFIE
FTF ¥ i g4 & weatax frar § faem £ snar & ST gwfeq o
faalta @ 1 wigwia g &, SShEl ¥ e w1 wdaaae § R
& 1 o T 8, Whgw B, 9 ¥ o il & 9o O A0 eI
T ¥ afe qfgd A qel-acEs § @ swEw ) 9ed AT Afed F
T rai fr g T & A N dieT-aT Qe T < A g W
TG “q@” ot O qlr WY, T g F1wrE | A A e
& et duw YemifeEt F1 G duaEt & ¥dy W § 1 il A
AT T ITH1 DF-EF T wF a0 ¥ fAq O § @ ¥ fog s
TEXFY Oy Ghermfedt 1 SwdW w5 &, Fod qoir-emaE
SN 7§ § 1 F SR st ey gra At g

arsfalees o faafi seivdi frem g, wifs S gear 3.8 &
afsd o wifs, whh afr 7 o I 519 eReE-EEd g &, 93
N 7 s A (e aforn g 7 o qd 51, S
ST TR & i 3 W T A gfee g 53— () T@ IR A
T, (R) Twew-are & wa & wia w1 90 T (3) AT 9 g -
fageit @t fremrare Yt & sfr s o fros afgd o and o) |
I A% o 5t 9F i = Ao 1 Saa-aen G T @
7 ag-Tafea 2 O afz 3w saier &Y 1 57 fwm@ 1 wnfiaes @ a@ 9T
T FT & i ar Y $Te-are A1 NS 31 99T T A -

1. Hump 2. Reichsbahn
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R feor-3omm, arafire-aaR aafa seeA T 61 9 T
1 TR o wfedl & quiaeandie s aga @ g S T
afed # ame & wFe 21 aft quiseamasy maE @ el 76
I AT Al & fRar o 3 o< qerlt SRaTe e A ge 3R
FHRT TG F T 9T T WA 9%dy | geg Rw Y ag feeemr A
axar 31 fr fagm ¥ vaifies & & gde waa T A B3 § 1 g TR
rar & i rgnll 1 816 A 9T TorETSr e a1 A
i, GEEA-RE & A Y W sl st i S ot § afeE
aar § R FR &) va iy 3 earfiea £ qden 7 ¥ g fT
et el 9T AR FAT 9FAr §, TR i Br dAw OF
<fard ST §, @ B i B ard wre ¥, TeaaE § e
¥ =
ga~-falrmd-de @t aifwt
faformrd a1 = @@ g Rei =t afiewt & orpray F fog F €99
7 TEGT FLRAT | WP F shivgra ¥ Fifcgifon T @ giend
foazry 399 dafue § 1w
frafofan smersll #1 9@ Siw 5w faoy 7= sewy gf A
TACITAT T TEHFTT § | T TOEATH | 7 e i F Goad Tl &@oT
i, e fafeas w93 97 ador @1 awf s sfeq @t 7@7
FW@I N

t 2faq F. Klein & A. Sommerfeld, Theone des Kreissels,
Vol. IV. p. 850 and ff. enfwa % fawre v & fou fdd
argfrs-ware-ga frael @ fEr A Oy T4 Q) ag aw 3
fie 7 s faww grell & €Y, A 3t ar o B figred g oy T
BT R\ UW I w9 T T Y TR FTAT W ¢ Iugad geaw W
i & oy, ¥ AR o sTRAnh W Sae i i @ @RI
ard @ T

oSite wifMw (G- Corlolis), Theorie mathematigu des tffed
du jeu de billiard. Patis, 1835,
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(%) F¥% o A% fmR

ST fgardt 9@ A%T g R oF ‘aidar an Ygfem” & g
%1 wtq, o at famr gfient ars fromt o ferre w4 Raerd, gt
Y ig F gaF s wifwad ane g, fafae fem a, men g0
29 5% ¥ faarr § 31 97 §—357 A

afg 47 13T T saE-fag 7 % A 3 20 (n=g 77 frwar)
STV A1 T4 St Poarn 737 &+ afE 79 0 S0 §F AT T AT I
et fRmT R § (ZF AITAT Y FA1 F I T A qeANeT ¥ 3 2R
ST 1% 31F 3 SiAvEdl 9 AU AW@T §, a9 AA 7 {0 A G
et g | frel e F safeafae qu (sge ccaxfzarg) & awm &
g Rt § ST 9% F7 wo wifed gav g ag O afomr 71 g &
fo Fawt wta afedl S e fag e i aat #1 Ak F 9 awEs
ST afge gar g, fa s gz gsw w0 sfma (1110) gf@
gar 21

& faart §, ewet-fag w7 g7 sanfea aforndt 3 i & agfaix
& I & afome o< 99 797 AT § 1 ANE 9T T ador 5§ A
(afamY Sr—ar 7% ¥ 1) &1 fadd Far § e s aghe-g
5 aen 3 @ gt 3T g | S et ag w6 fen w6 far
R F19 FEr § 1 g e § afa &, o aF A g § o waer -
faar @’ 21 g, onfc F I ¥ @97 QAT ¥ WIT SATE T AR
f’ﬂ%é & aga W ow Tod g W faerst ¥ oY w1 g Far
ECE4l

*ifg Tt qued ¥ A B ag Avaat gt s a3, €igs (side, ar)
TEEE § 1

1 fafoad s Goit & iz A% qorars ¥2 Mg (cue) T g1 75
WE =T T Ay g §; fardt 71 o w faw A, Wl a0 osR
&1 o were, wwE ¥ wer gen |

1. Median (Planc)

2. Point of imbact
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WAL T RAr 30 T Aw AT O 7 i P dr i ¢ A
SR GO T G0 AT &0 A1 (0 1w 9 o afemdy aw Ee
ket AT, T T AT ARG N AT T AT
&3 /T 1 O A Gt 2 sy 7 T 0% bred Jafm
T FTU AT & (7758 QT T a7 717 307 T I T TIA)
adt favg femd w1 frgrm 2

T atfr Ay s gan T3 amr sefa-taam g a g g A
2 %ar 3 1T S5 4 W & fom ey 1o AT TN 20 A A A
A G AT, FAT wF AT T A 7@ 41, 6w T § A
Tt-firg o7 A1 afomt 4 <7 s a2 9 A SR R (9T T
e ¥ e arafed T 1 i Y 71 S fra orer T arAr 3
AT Y ST AN T T GIAT A 3 R G § O A5 I ST
3z dta Frod a frge 20

S G0 T F AT 7 F, Aghe-wEam v, g7 IR
T u=qe, 71 T T (0 afada e g0 | e w9 aF
e it g€ warmandt w1 TR afwdra fafadr & a= st fafadi
&y gfrargdw Fear s s 31 s fafs & 3 & fog
& I s § AT v Aica F altre qt segste wy aife
HIR ama g1 Fzst v atft ardag 3 g (aEaar v ) o

(n) dfam o § “hen” @i sdea

afz iz sEAtaR SRATHY avge 7 7 410 9@, I 865 TF G
&1 3% “arar 3o’ ay “amat gien” TET £ 1 afK % 9Ty & fog
T RS A qEET S |1 - ik B A9 3 fzar F w-
wi g

AT G5 1 Aaae o9 Featy wifawrET guas gergaAraar d;
S Frarrar @ ar a2 zfren § fog gy ot ar ar shea & audt i)
qg qF GAr T § i it & F qaae ¢ sfwed (38 sfveg i

1. Sliding 2. Abscissa ' 3. Ordinate
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aﬁﬁwﬁrﬁwﬁ-ﬁgwq&w@‘wﬂa’zﬁr-iﬁ%%ﬂﬁ&m%ﬂﬁ;

F o et {1 47 o ° afed i i F A W A& L

W, Z, 5 AR (xar fafafaat § srdvee) Freodg, 9991
%Y oot F st agg 98 a9 F &1 wolwe agq a18 w7 ¥
forad ag T FQIE, GRAAT Y1 37 951

T
Z==\ Fd,
5,
FEIE A2 F g S st 93 gt
Zl= T.Fla't,
5,

St | o % o § g g 1 S - % A ag ¥ I
89 WS ¥ v Prifar QT | sfioa-d frart  fog, o 8
o o Faae Rea s &, g St fEf T & ST e M-
Y quas F1 wfaes § 1

(@) frsg fra sk @i famd

S=TE O AR AR F Ar< afx 7 o 1 G40 § o A1 24 0
firs it irdr Fragheat av €9 T AT ST o A oIC A FIQ
AR R F fre ar § [freme wie  (3.274)1)1 weg A Ll
¥ 9o e 7 Gary A A9 ¥ T ¥ 9qor A1 oimr < T
itz st et Rt e are €Y TEar § | Skad A ¥ ) v
ARAAE 75 %7 % wlreagn faam war § g § i I Wa
fant fag fafoas 993 o3 a%war gan st 31 59 S ¥ e
wdor qa & e ¥ e gt & o SRi o g A R
qzaﬁhzﬁr%mmm%ﬂﬁrmmgﬁm‘?ﬁﬁ

1. Impulsive torque
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AT A0 | T AFR A o 24 i afE g O § IR SRR
SEET O F7 GiaT AT & 1 G g1 7 awE a7 @ ofod) T de &
AR AT AT §, F Y v az gy arar § A7 ow qE s
BT @0 & 0 O A G T F 63 67 a7 % fraw afaw W E
5T FAT AT & (75T 9aw F agd g% T 3T g IHAT FL&A) |
T favg fraw w1 e g

i T AR gen i oAt wEfr-REET 79 AT gT T’ A
2T 517 T oy W 5 foo ferer e oot FRAT £ | A O B
T § X%, T & ¥ 3 ¥ A A< v qn, 6w @ ¥ aw
2i-firg 9 Sf1 GFoamdt 3 < WA @ et 3 SRCAT T | o e
1% ¥ & Araified g1 1 iz NS 3 ofre B o § o ot
4 &Y TEHT GAATG I F GraT AT & AT AT T GE S5 §1F ST |
ag dta fran 1 faam 30

FFF T40 3 ¥ =T G F 1, AT o, @@ afy
M u=qe, F1 977 F frre @ afeds FIRETT GITT | SACT oF TF
forsr 7 g§ wmearedt 71 Suarc afordta fafasl & agor i fafear
¥ wfe gftargds fpar s awar & 1 @b Bl § 56§ fog
&1 OF @it ama § faad v o u & afas ar F @ 31 aify
HIX 7 A wreast’ Ay areled F9 § (9 9 ¥.R) |

() dfast dom & “Ehen” sif@ weawas

afz iz FEaTR MfTFE e 7 9 A0 9, a9 6% 0F A
a1 9% “arat g ar “amt ghesr” a1 afs 3% 9T ¥ fog
7 dfestaar ot gz o A gEn-eg ik ¥ A A R § Eg-
i g

SNGY §5 T qHTE AT FEAT ATARTT qHAS T GFGATIAT ]}
S Fai & qr a2 fos & forg <t oI AT O SRS F ISR
4 A QA1 AT & PR aeei 03 ¥ Auae w1 abed (33 shed 9@l

1. Sliding 2. Abscissa 3. Ordinate
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s

afee @5 & avm AT 3) Tz F 2 & g oy gu it a7
S FEATT AR AT § 1 T AT 77 oy & e O ST
we 7 N e v 7 frafea w7 aww § 1 vgor wew R F AT
T ST F A AR AT IR § 9K amE 6 oF aet “ferm i
S FTET R, TG R & 99 TTEAHT FIE A T Gy | g AT
areita e w SHY Wiy am ww g, <t fr (7)o (g) § i
i & 1 gufeg ot aw agtgE 9 3 afvea ¥ ara frnei F AT
feom:, we-qq O & @ &

St A & A A AT T A ¥ ey A
fta 3 AT T T 9 o e & 1w feafit F a3 st g
aﬁﬁﬁ@%ifwﬁw%{ﬁzﬁzﬁzﬁaﬂmﬁmﬁﬁm‘raﬁtmtﬂﬁ
shodr § 2wt N frafom @< &ar § 1 5 am ¥ saadd s, @A
v & Rl 7 oA 1 F qER T 8, 99 qIay § | A
Treatas TRrald 5 T B 9 & azEiE w1 i a1 grEATe
ar Y T AT ¥ sowgar & mamirmﬁrmé-ml?{f
aficfea & 1 7€ ¢ WOl a9 F e & are &Y seatu & qfi oF T
YT % YT S & Y SR ST & 91K IR F A A1 af w3 Al
21 s AT AT g, FE AT ¥ an, whad g g e 8
ag ar WY TT Faerdt F1 o & 1 A2 A i & e § gfion w10
ST €Y ST & AT S N F F19 wAr § A fR e A |

(a) weatR e g3a oo & ST arasiE 9

SR 5 T e A 7 daw (1) iRy e g & 7 faeTe
& gReio ¥ urt A ST T BT & 1 e KR G T S0 I
o T SRS el 7 e g, a0 T € R 7 off up wew g |
oy Tet-Farg TN Y RT3 W SR 3 T g e o ST
2T | S g e, W end-fag & ek 3 freg @, wOE
i & o & o e TR T | AR T WA T g AT T R T
(ﬁvm,qﬁwmv)fa:wnﬁwnﬁr%sﬁazﬁww%ﬂi‘fﬁ”“

1. Boring friction 2. Spin






ST FE
ey aify

% wers & faum B awdi F gAT Sy eandn gafg g 4
R ST T e [ qfadt 6% w3 § o), ar fa-ae b o
gftz § st qar amfear & fafiez am & gfeedior &, agea afRd
FrT A & 1 e A, s il & it s ot o
g (Rfamgo Ro); WX qaleq 9n% gesin ¥ are i 51 2 990
R (=) wdd & st g1

T A B g gRewiwr ag g7 e g dgriaeadl S
FfRE T § 7z A i frege v dadt § ) WO
T T Y A H G ot F1 o 77 A 99 AL T
Nt F Fre G § e, saragrios oo, 7 A9 gUE

§ ja. fafia feafa & Sifoifa aa w1 agaE@w

qatay fF Brear a e et & qvew & e gaaa q oF el

fag.ﬁ*a'(ﬁaﬁq‘a?rp%,aagt%aﬁtw"rmmirqﬂm%m%
T ST e YT A o 3 T T | @ A i S
O qar () X A S FRT | o F o wET F B
AR ggfv fag 1 afs frmfataa a@ & saf—
(1) 6=pt, $=of
fag ¥ T fra,

x==a sin 0 cos ¢,
(z) y=asin sing,

z=acos 0
3, t & fog IAFT ST T &, W X F—

1. Deviations
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() X=ap cos 0 cos $—aw sin 0 sin ¢,
y’=a @ cos 0 sind+aw sin 0 cos ¢,
2=-—apsin 0.

Eitd

X¥=—apusin0 cos¢—aw?sin0 cos ¢
—z2aue cosl sing,
(4) ¥y =—ap?sin0 smé—an? sindsing
+2ap0 cos 0 cos ¢,
X =—ap? cos0.

ST (4) & et 7, 2faw i F 549 927 99 4 (1590)
AR o 31 frefer w9 ¢ 1 A W G A AR F AR
% ag e T feae gl | fadia wxg Ag afidemeror @
ST AT & (ot feas Brg & (s o & AT 0% OReR B A
FI) ST G F Z A1 AT F F G 4 9 T TR
T A0TSR § Ml ¥ g QA it AT THRAT i frefag s
& A0 (4) N —m Gk dt o g fag 37 it T i et
T F* oy 937 § | wfem w0 @ ag Featafad § —

() F*=C,+C+F.

T C, 9l C, 47 £ (10.3) &, AT oz FoT=" TR 1
C; 9fadfteg ¥ qrge 7 o e Frdfera § st gast gfor free-
fafa g—

| C, | =map? _m—, vx=aF-

C. a1 & ot % ey Fadfom 3 wawT afoRTT § —
2, 2
[Ce| =maw? sin 0= 51:10 ’
Up=ae sin 0.
T st B, w1 "GTET dTHT g9 F3 999§ | 9 Rfeife aw

BN 9w g ke sxer (A o 29.40) T § —
1. Triplet
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(] Fo=2m vgxo '
gt 9T v, & wy afkn v, F T 9 vy forat & 1 5009 g ag qqow
IR € o agar vt ag o it F, ) veon a7 § quige A
frem & uf smifues (fesfea) gar 29

(6) & wa< F, @1 aiomr 3—

(64) | B |=2mreg o sin (v, ©),
ot awoor wegy feafy &,
(6) | B |=2m 1y @ cost.

fready, O oY Frear Wyitfoms wwrter A sy 31 fegy F Ak 7, K46
Vel T © T 41, grRATEET, C, AR C, F, saaq &t F, & fanar

)
W
I

w

arf ¥e—aifiion o w1 fafre amme | QAT
Il T et vigerer o oF wefir fag qfwa & g
&, FreaT Al B0 @ ¥ W, R W v &, T



Y]e fasia feafa 5 Wifedfon as &1 @am el

AT T 007 A FF Ve 51 00 1 T770 347 Zfrorad 91 o azar 2
T e | ag am zhaw i g B v g o fag v G el W
T 3 3t feaferat Bt o ¢, mw gfmit A7 mw e Aans A
qifF 7, St 49 F vig— o & 9@ 7, F 93 & 6fem @ o
T T ¥, GE0E F qfe gy Ay

B % QR Afaeite fag e wh fagdn A s weet
T, AT Y e o aeAr g3 W a AwA Avi g @ iy
o T 2 f aforer 1 g @ 329 g7 Oy @ afeafer aw gwd
Wi & T et ox, 2fedt dend § ard et ag, 3w T 2
art & fagg o ag qicae, gvEdn, (6) F A6 g Wi s AT
ST Aafad & a8 I A e -3 @ 7 fom, 3 d i
TS AFTT F (TAEA, vig T 04T 7 for % fom iz, fasimaan @
T wfg, seeafaw fom ¥ agm & fa o, da 0

AT 7 A e 75z § | Il & i § agea, 9 91
afem-qd &, qer-ot # Al g3 o, T gfer Wiifew s o,
i Fear & 1 afy arw afaw o SaT E ARt § @ 99l Teg T
T | afeamga w4 1 nfam g, St A 5 ag sfawae afavi
FEET Y qeq 7 QI E | ag A @ A 7 el a3 e ey,
] F 997 @F AFT TN | G TA7 &Y afa-ad gerezferoy afa &7 4y
T &Y | 3% frafa 7§ 90 g0 @Iwit 7 sfam-qd 7% F g a0
A HT |

ARG, W4T Y A9 T A OOV T Al ¥ T W&E &, THAR +
g & v, 7k Ak — fag T An, AW A ) SitAw fr — ey &
| SYgT TV Y, 9EE q@-afeaw T § T gmien ag aftaw @ 6,
Aafy fox Tl feR 9, @ e | ZRE-aE F gy awe et
& fr st More 7 72 wgd am e X e T sl 8, T
g FfA-IW EY g7 IT-afear |

it F aga-¥ vagt grr fag s foan § i sl deg §
afedi ¥ ar feR o #1 @ aw g S T & qrT w) sfumat



R ara aft K30

we § faaomr & (wérfenedd d4dr §a¢ fam) | gF afie
T & A g 7T awaw 3 Sars FEr orfwarﬂ%,{aﬁ?ﬁ‘-"
T ST FF |

Fenfen 5e & 74 rafwmwmmﬁﬂm’
FEIY F1 9IRi 6T 935 § (76n g qar Iad e § SEreHeT
N ureedt F foaedt T At < gAT)

qtgu’wqummmafﬁnmmaﬁf’ﬁiﬁ"
marm‘mmmmrafﬁammwmaﬁfa‘ﬂﬂq”
sl foog Serdr avotd & < 1S, aferiy F awdt sire, o Y et
R AT F; Faw sprentan Wl ag qEAaer S AEEF S
Lacid- 4

& wF weATd Wz B 14T FER & arefos (Fréafe) siom €
aﬂ-texfamfquzqamaFﬁma‘rafmmfwﬁwq\m“ﬁﬁ
Gar afwRastar 98 § 5 =g

Ta 9FT  HRefow g o1 fgmr Mo gy Frdar 98
AT Y ST AT ] | AT .0 § 9 fafasda o § 98
FO

§ RE. AN T @ WHE duFE GBI

q&aﬁ%mwﬁ%:ﬁzﬂqu%&gsﬂ@ﬁwﬁgO*m
e el BT A o ¥ o ar 1 g fe P ow 39 RE
A BRY G R ©F Seear Siadaser 7§ Soqr g 1 a1 e
T ferg Tt &7 X Al 1 AwET g, OF Y ag griet yracgEa P
¥ arel W § fis & 0% 57 FTAER d ¥ ( (224) F I
qEYad gMT—

aXxXr

$u f5 (224) %, www & foq PRI w 37 1 st BAY
ST 3 P ¥ a3 %‘t(v,,,%wm)vﬂma‘lﬁwfﬁf’ﬂm
grr—
(1) w==v- oXr

1. Baer 2. Guif Stream 3. Buys-Ballot
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47 g7 748 T A & B amfaF afada afk s & St g0 a3

s g4 fadt gra i afe fow B & Sftw g ar d

— & ST 1

@ 97 gu forg Ay § f5—
(2a) w=r
Fa1

dr
2b —_
(@) i,
Eird
(20) r _dr 4 wxr

dt

AT F AR fag P w7 @or gri—
3) W= v + oxr + oxr

st o & wer wg & £ (24) SR (1) @ fad gw AW & wfrened
¥ AT TQ §—

(30) wXr =oxXvFox{exr).
(3) % =RiY o ¥ wam oF %7 s, (20) F & A & W@
# v fomwe wfw | gag frear 3—

(3b) v =d—‘:+mxv
(3) & (34) @iz (3b) =1 wlveamT T & misw rar 3—
(4) W =% +20xv+ox(oxr)+ wxr

ey fr ((26.8a ) & wqHIg, @ ar % & wlo (4) & wfaw az
7 feq 999 §1

afg TR ot B~ T, A () ¥ AT FO 5T dRife
Fafeafoed a@ A1 A 7@ § 1 qE AT s § aafafaa g F*
e &, it o T age o2 safafrad afea fem B Tt
safeafae ao & B By 37 1 20T T 91 g3 48 Fifeifes ao
& fo =3t ww Far & SR (286) F fo A, srai——



¥ af afa 430
(aa) —2m oxv=-+2mvxw=F,

ST QART WEA SRS, fifcifed-ae 5 AnE SRR TG
e, feg e & qATC A G T ATy 1| e (4) A
ars g &, (—m ¥ 0 FE F A1) U TEE g5 C
FooTT SR EEAE o g H OF, Afeke frEA BE o
g, srifea o ggaT & A1 Rl @ (28.5) & C, FFavl

s, W O O A, (4) ¥ e A
(s} F*=F* g+ C+F, +m rxo
gt Ftg ®) Fremfafiaa sfommar F fait gq 7w irstfawﬁﬁﬂﬁg

F',d——-—md;t- ,
aﬁqmﬁfm%mmﬁfmmi g
T F GEHT B FE

F+F*=0

T FIX g7 G A T AT TAHS YT AT T

(6) 1;:.(;—7- = F--C+F, 4 mrxo

st sraferdd

& fF—

2faq fr Frem B, aémargaal‘%arﬁffm,aﬂﬁﬁﬁc
AR E greddE | B %mmgqﬁw%ngﬁ?ﬁ LEIN
s R ¢ 9 fr arg aw F; a4 3 STt TF AN
sfie oY § foue, 4T Ser aden # A, i
Fafomm g (6)%aﬁ%ezf%irmaﬁﬂww“rw’h‘ral ag U w
et o et et & e ¥ fredr 31 gt & ded 7 ag A
ﬁw%maaﬁrwmwwm@#%mmﬁﬂﬂﬁ
o1 T & | oAwS @ (6) AT 9wa it v st o
ST EAT 42 4T 4.} § AT ST
§ 0. qﬁangfaa?ﬂﬁéam;qﬁ

mw’?gﬂgﬂ*rmmﬁ%wm\m
éwa’raa‘f,mgﬁxﬂ%miwwakm%’amczﬁ

i a5t E
& et e e AT
1 ot A



Y30 geRaa qfad 93 @ 334

farar qrat 30 AN B AT Ao @fET g T TeImT W o
it & Fratfa grar & 1T, T &, 7@ 991 % (Fmr) 987 oy
Yoy & aaaq &1 afz g7 W @ fa—
(1) F--C=-mg
3t nEdT @or uw afaa g g s & G afon g &, 95 e
fear qfudt %t awdy g& Prsar @ i @3 & € 9T W@ F afag
AT HPA 1 .

aflo (20.6) &, (1) Far (28.6) 1 AR A @, dX o T
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g8 gar F i ogd faamei 7 st a3 & s i
SV F A G T | I drd § (6) F ond g

L . L
ok e '

T & wjrT v, e feafi oty OF qagra dehfrg @ w0
Firarat x, y, = ¥ s afa & forg. fafedacr w0 1 gf 9T §—

=2 (seyred?)

oL aT _ fr.
P
?£=a_[f=X’ Fence
X ox

mfﬁwmﬁﬁmr%agm,y—‘zﬁ & x-frdai @ fele

%

L .
m%,gq.ﬁ?@ammm:—q.kaﬁqk ¥ dafum amewgd T
m%’éﬁlaﬂtwﬁiﬂ'ﬂ'aﬁt,%mﬂx—m@m

- B
g g;‘% P 3T 1 Ot FY AT FA T F -TTHET F ARG 4

&) CITEC
Qus arg A= ¥ fowiio (7) 7 aﬁz%@ s it
25w e FriR A i g-Tew fiva e e & ar wfored F
21wt fEa x, y, 2 & fow, st Frr g F o e R
3, TIE BT g9 g TT QT g ¥ (hoti) oiie qArad aw A E
ST | =



LR aTatst AR & ITETEIEEE JLET [R

§ 3y, Amis FEiERwl B ITNT-AIAE IJIFA
TR SR F AT fGawTt 7 o §F gt 99 7 S 98
Sy wrfu fatady & fo% a3 90
(?) gwona A
gt weaet A g 98 T & ST Ao % (Fo R¥) IO &
sfaar ofgd 1 gUA-E7 {1 @ FW F o€ § o wiy f{EiE,
Fte (172) & oFER & §—
x=a ($—sm ¢), N=a(i—cos¢) & ;
y=a(1-+cos ¢), y=—asingé.
A g o 79 & %
T='zi(x"+y’)=nm’(x —cos 8)#2,
V=mgy=mga (14cos ¢),

(1) L=ma*(1— cos$) #—mga (1+cos ¢)
Y TAAT &Y e e A wanfafa o anfe & a § ame 9 e
WFATE; A Y AT ST HN AT WA HA §—

%:2111(1’(1 —cos ¢} B

oL
5(;—_—“141z sin ¢ $*tmgasn g,
d . .
& Z—[;=zma'(1—cos $) ¢+2mat sin ¢ 4%
oI, e FHE (34 6) F sfwentoa w01 A7,
(1—cos ¢) 43 sin ¢ g2 = 2‘% sing .

SR T FAT AR 2 sin L ¢ F W, Tawr fewfelad § F @< @t
Ul

1. Cycloidal pendulum,



Rgo aifa® & aures gienad was) fagia LX3

() Siﬂ% &+3 cos %‘;2:;% cos %
e §Y 7 senfia o< awa § &7 awat s

4z
—2gzcos 1 ¢
B AR & | ST N e gAET (2) agd a1 wite (17.6)
¥ wdaw & P arar qaetiiy Stew a1 felaqar geasrfor @7g<
iz s ar 1
(r) MéT NoF
gt #Ea, 0 R ¢ w: | frear any Wy e st A

wiitfos Yo, def-fig ¥ Rl g fdos &1 T e &

de==I? (d 0%ysin 6, d 4% ;
s wfaw Ft feafete g

T=-§1—12(6‘+}in’9 ¢'2) ;
R (18.50) 7, e st Gt

V=unglcos® ;
AR ZwAY
(3 L——-'"zi*l"(ﬂ"—i—sinz 0 ¢?)—mgl cos B .
o1 o TTHIST g T A wFowe st agay & 4 9T QAR §
AT 3R & I9NT, 6 TV $ & qqww gHwr Frefatad 7

4 ¥ —sin 6 cos0 gz —--‘[g;sin 8=0,

'-;; (5in?0 $)=0 .
xR w1 g e (18.8) ¥ agw, deresivy 3 & afatae 760
FraT § | 2 fr 7t g 99 SFever 4 T T § o oes & gk
F 5 GO ¥ TEF avw ev ¥ fear v av 4 @ (198 F



ALY sia THIHTE & ITIW-HIRF FIEI R%L

A T C FY wewar & g (4) F7T q9w 9 fear @
FFar F—
Cicos0 ¢

=H a0 +T sinG .
et qred 77 fadtg w3 el T
|L}=mgl sin¢,

Fqed &, N (34.7) 3 I & D1 =0 F WY 70 AT TG LT |
4% 9% (34.17) F WG A UF SGET ST G § | 3H TS T IA
g a=1 & f v qx o W@t g e 0 "IaT SR E, ¥ 99
Tl aw] g7 ¥ st & E

ag faetre e fe s@ SR | amid ene ¥ 99 fawror
&1 amaw frar o, e fou &fte (34.11) &, 0 @ar ¢ F @M
anfyag-fdan ¢ &1 99T F@, A F T A 1 e, sERaRE, rEEy
r=[ gra fafeag &1 et <w o & gand afirefr qafoq &
i T A T 9g g A av ) aefa-fag w1 <@, an, o iR adr
AT &, FIGTF F AFTAT O A F I, T2H F6T | THAES 959
HIF ST F B o I (3) F @m0

(s) L=j:_’(;2+r262+r!su1¢0.¢2) —ingr cosd

@R faefolaa o g ot giEer atm # sirasar § Y
(4) & & woivweel ¥ @ vy fem sw@

6) -‘%n;r—mrf)z— mr sin59$2+11(gcos 8=Ar.

Filo (34.11) Far gE Afg Fr ¢ A g r & a<rae o o g, wife
aito (18.1) ¥ wgma W ¥ forq gwd s r=/ %t frmfofa =1 &
foe far &

F=} (r—I%)=o0



%o aif & eares afcam dadt fegi LN

o) il frreos Lo st

Fga &Y & awnf 7 @ § fr ant o7
Pl
—273 cos 3 &
TR} 1 S g s g (2) g aw afle (1746)
%ma,ﬁrﬁmmmmmﬁifvwmw
g s av 91
(r) M ST
et wrergm, 0 o ¢ | faem ary WS ¢ st Ao

i i, dafag ¥ fe g ka4 1 T e &

dit==l* (d 624-sin® 0, d¢’) ;
g At St fefetad e

T2 p(4sin0 4 5
S (18.54) ¥, feafirer It &Wlt

V=unglcos 0 3
sk gataq
3) =-’;il’ (2-+sin? 6 $3)—mgl cos O -
R wg STt TR FT daaq aferen e ggar g 1 a9 st
T X & TG, 6 Q9T  F e T fretatad €
o) § —sin 0 cos g2 —sin0=0,

% (sin26 $)=0.
2 1 e e (18.8) am,man%mﬁﬁm
[EecE éﬁq%aﬁ@wmﬁwﬁﬁﬁ@ﬁ?ﬁﬁ
i Ta DT ¥ TS AR €7 ¥ fear an v 4 @he (188 ¥



I amta TR & ITU-RTAF I3 FX}

A onE C A aEmar ¥ wwi (4) & 949 Fi fear ot
TTAT §—
CPeos® g .
=T an'0 +—l— sing .
afiror ared a1 i a1 R
|Li=mgl sno0,

FaeT &, 91 (34.9) F W0 F T =0 & w9t T TN ATEALT T § )
T4 9T (34.17) F WG T OF 9094 ST TS §1 37 T9 7 5707
g g § fr MY g faq W@t ax w0 AW Aww E, T gwal
T SR AT g7 § aware g

ag faams grn fe o Saeee 7 omtw aiw ¥ 9w fawawr
Tt s s, faws foq awilo (34.11) &, O @ar ¢ ¥ &
snfuag-far r &0 99w &, Sard O 9V 1 o, Seeade, raay
re=1 gy fafeae &1 fe W gw fadens § gy sifefs gafow &
for or A @i g g NS ¥ oo a3 wegfa-fag A @, A, Y feadr
AT §, WiaT T FFEdT G 7 T A, HET FLAT | AT AqHS
FHTT 91T 5 F o1 Faw (3) T &9 93

(s) L=1:i(;2+r102+rﬁsi1150.q$3)—nrgr cos0

waFt famfafaa oF Qe emtd e a9 ¥ STaasar §
(4) ¥ <1 gy F awg Sy faaw wrw

(6) -dit-m.r—mrl.)z—mr sin“ﬂ;’az—l—nxgcos 9=ar.

Fto (34.11) F ot gE Wi Fy, p it g r & axrax < figar &, #41fF

FHilo (18.1) ¥ wgwar g & foy g afwa r=1 % frafofad w1 &
fog foar &

F=} (r=l)=o0



RER atfamt ¥ waree afcrt dad) fagia L)

afz r=! 4 r=r’so T a1 (6) & 9wt o e

(7) M=mng cos 0—ml(024-sin%0.42).

g (18.6) & wgma § 3R 7gt qwweia Rrkaiey w1 0, ¢ & e
FCF ATER Y T @4 afcreT @ g7 O 9K R AT G §
(3) T @

gt wnsfa 3¢ (o t4o) Frmw ¢ war ¢ wegw Fréaw W
Q1§20 Fudww i fouy £

(8 X=Lsin$, x=Lsing+Isiny,
Y=Lcos ¢, y=Lcos$+I cos y.

T freafafan frogs & way wog w7 &
=20 V)1 2 ey

= n—[z_‘-—m—ff‘%’ + i;—l@’-!—:»l.lws (9""'1‘)5;S é

V=~ Mg Y~mgy=—(M+m) g L cos¢—mgl cos -
ﬁﬁqw@waﬁgmamﬁsty@ﬁmﬁﬁ‘"ﬁw'
TE R W TR T— 1 a1 w9 g et 31 A Saa fiF 96T
¥, W L Sow saoem 1 saf ¥ fey o 31 at (T
fofaa sr s § —

% =(M-+w)L3 Ll cosi—g)d,

AN 5" ;
T =ml*y~+mLl cos #—v) ¢,

%i— = ~(M+m)gL sin g—mL I sin ($—0)bs,

3 . N
ﬁ:——mgl sin y+m Ll sin ($—y)éy,



T3y st aRlwEl & ITAM-130E IIFTH 353

3 HaHt i st ww w forr s F g gw gl d & qar
¢ T SETfaat A ST | v AR Y Y I SR & afcamr w1 ufmar
e AR 5 ¢ T ¢, sEua T FwE A IR A ARG | A AR
giewm  frafefa &

.og m 1.
Letgé=—ymT?"

()

FwltaTi (21.3) T g , ¥ 5 av A et & o fdmia-
FOT ¢ ¢ ¥ Frdma-gfcdt Xox T o7 AT G | o AT
FHF (8) FT SUEE T4, AT, ¢ F fou frafefaa 7 aw@i-
X r—X
¢=T,q‘1=——1-—.
wETit (o) ar (21.3) & frdfw wfiemolt & fog adawar v gt
1 waw gdvo (9) ik waw wilto (21.3) & foxg ot Tz a7 &, aad
Ay sy % e e B wto (9) & T AT frenfi w
&1 e e afwr w1 (21.3) & O oA gen G SR aR-
F (9) 9 G & BT & 9K AT FETH F ATTLAFAT TEY |
o g T % 9g gH Wk 3FT F7 AT =gy & 5 weqa dlie-
Nt g fa & 3aa dtow w1 & & o 1 w5 w9 @ o g
SR ¥ Y40 Fo = &t gF wa-feowolt F g &Y wg A §, oA & -
FHF F 7 Fr s Y amafcw wfafrmsi 71 wifs siafafgaaar
AATIT gAT R 8
(%) wrd gy weg’
@ et & faweena FRmEw g, gl S 0, 4 qar g §
(0 $ g & (25.4) WX (26.50) 7 veq@ FFF s % &) |

1. Heavy symmetrical top.



%Y aifa®lt & awew sforam daady fagta &1

ST T JE A AT i W g Feafefad ke @
T W

arpla 4R, gk 0, o, ¢ FAT SR e Y Sqrear |

(z=Teaiag; Z=wcg FT 9T; c—urara & feaa Afer

@y Xe=wag A feaw, Sak frod gaae § ar) 1 ol

FTEF HHTL FT ATT To 3% T TR Firderay A wonedt

& e §

2. 0 wegtre 3T vz F e & iy A ;6 arwAr F I

T BT HT Y 4 T 5T DT Framed § oA ¥

R ¢ g W T S Ik, dfaa ewew & g Fi &
S P woster, & AT AR Y ¢ It & W R A SO
mE

1. Line of nodes



LRLY Fats FNBTE & IWEIEAING JRTT REY

3. 4 3g A & ST - segd Fely s A oE fafea
fixr, S fo6 X, ¥ el §; ¢ owg ¥ afmfoonr 3 fy
BN 3T 1

30, ¢, ¢ ol I @i o F giiwd vy T TR §, T e
Oy g, 03 Y FF ol F R 97 SgAeda 9eF 4 | Y d@
7S wrt {10) it weEE & A A R Feand Reor § 1
AR 0, 4, ¢ F o AT A § (R i arer wr) —

b P
@,y cos ¢ 0 sin 0 sin¢
(10) _ — —_——
©y —sin¢ 0 sin 0 cos$
@, 0 I cos 0

TN QAW A L FAT I A T F7 4T IO TRT THFR § e Ay
£ da @ W qae ¥ fog, ey e st s o g afa
@mﬁuﬁwmﬁﬁﬁ@sme%lmﬁwﬁrﬁa{aﬁﬂﬁ(&ﬁﬂ
TS | @, TqT 0, F AT A gU & 9aw1 7 afew Gat &, w9iq w2
¥5in0 sing @K ¢sin 6 cos ¢ T |
& i seqm Al §2 F S g syl & omgy, e aE ¥

T FVE TG 9T GEAT §, TIX q AT qET | Sw afrd ¥ 9w qw
W W g i—

@y=cos$l+sin 0 sin¢f ,
(11) wp=—sin¢0Lsin 8 cos ¢¥ ,

mg=¢.+COSO;§.
AT (11) TR QY

(lxn) m13+w2’=(52+ sin”Oi.;’ .



%% aifast & awes i dan fogia L
T L=l @Y, s (26.17) Frafefad & awar &
(r2) =?‘ {br-+sin%032) +_;_(¢ +cos 0)°.

TEaEdts fafe s V& fer @fte (25.6 4) & i ¥ A9
FTAE
{3) L=T_V=i(e=+sin=oq;=)+.’1(4:+cose¢)z—pcos 8

P=ungs.

qagd L axa-frdamat ¢ ok ¢%waaaaﬁzmaa%m%%m
¥ ofdq o Frit w81 TR d e ¢ sy ww (cyelie)
fadniw & | 5@ T =Y eaf Qi wid B s ST §
(deza § afgmr==%, forgd T=him a, g kokhoo § frdo1) 1
g T i & s e ¥ g 9uF afener 91 w1 ¥ Fraif
grar 8 ) e .

aL oL

3 o
qt smta & adeon 7 afel

=0 .

% qET-raTES A  gF T W | e s & ol § e
el #1 ¢ qq1 ¢ & Wt EAET TgE T AT uE § A IR
p T Y w6 L @ s fadd

(r4) P
aaazmgaeﬁﬂmaﬁmﬁﬁzﬂﬁazqkmifaﬁaﬁuﬁﬁﬁ
FUGA GAGT ps 7 & qarwe (Faf] saroT 37) § 1 TG

ot Pl 91 T go ke ¥ (25.6) Faw wr @ g 1 &
(xs) pé—M”'. P¢_A[’



34 wmis FRERAT & STd-RE IE 350
TS To YL qX, B & eqve-Frdal & o 7 o Fraart & ey 91

4t Y 1 & S A TR (14) F PR A apm el o wey §—

i

p¢—a¢ =Ii($ +cos b)

(x6) oL
P, =—"=I, sin?8 g+1, c050(<r’;+cos 04’)
L
(15) 3R (16) * w@rT afcomy 3 E—

(t7) $+cosd l"l-:ﬂff; »

Tisin? 0= A’ — M cos 0.
T (17) wrrter afieestt & & & Y e A A Ry § 1 T
sttt gt Lo efEdta am e —

oL -
(18) Py 5y qfeada = =?6=I‘0 ,

W afs ¢ qar ¢ F fread F fog (17) =1 9w AR ar feafefes
giwar &
o _ (A’ —A1""cos 6) (A’ cos 0—A1"") .

(19) I, O_F_mxhﬂ G - +Psind.
FeAvTT 0, it z_g F ot &, 7 ¥ Ig THRAG T qAET GO §
e aw (25-4) s afd=a &, ax oud afafad o amad ao
FATAT §oT &, it hagd PEars-aonel 31 spfar F1 afonw &, stat 5
IS RS Y AMA & 1

Fto (19) & AMHITA Fow GHFT FT T & | TaH GATT
A A ST W, A g et
(=0) T4V=E
T AAEE S g E, 91 (19) F WY §NEE & IO F w59 g |



R%L aifawy & wrrs qftra da4l fagia U

T oF AR R (17) W g & qdte (12) # $ @
afadi @1 f<ea &% 1 &1 (20) T_W FE §
(21) L {03+(“£I‘.1££.:;&s.9_) +—1-‘§:,—’+PCOSO$E
a3 @Yo (21) F @ wmwes A, M wa1 E § o 9%
TR ¥ fox a7 TAW FHETT AT qWIES 00 vmm“@f‘
§ 18 % Wi Frow & fog 0 s O %

cos0=; 0 sin 0=

¥ sfrenfos TN 1 dr e W FY #

(22) (:‘i’) =U{n)

(23) U(,,)—(T; 71\5__2_13ﬂ) W) — (M_-M'u)

. U) & o & qfg o1a 37 agadtt, wag ¢ 999 9w ¥ &
Y qAwS S A srar wifyg, a&f*q}aﬁwamﬁf@fﬁ‘”

Aty
(24) = f ’1“

favizr B ¢ wlve (17) %’qﬁhmzﬁaﬁwﬁwamaﬂﬁm
oAt g (RfET go 334) 1 T SR

L=y ;g

e e 333 oo 3 ¥ are Fit Pt 7 2y e e e 4T
SlﬁTW‘R‘Tj?%E 1 m%wmmwﬁ%wmﬂ‘mrﬁu—m

(29) I\I —M's  du

1. Polynomical 2. The 2zimuth angle 3. Trace



RN arata FHITRO & ITUV-HLAE I R

A =11y A0S N JW1 F 419, IR ST @ gell, AT 9 Sifer grar
&1 T fagedt ox, S B oo w3 @ fraemn &, s @ & 3
(=%t e gont) P oTAT 3 9T ©F wAT @ AT ;w1 fafmt
F ez @y a3 1 SaT Ao 7 wgg v e (9%T) s R For
Ay ¥ agar § 1, (18.15) & @A, wdto (25) ¥ g qwT F
T QT AIITIL TATEEA T W GiT g |

o fadia arg ag fr afe o7z
seatre ¥ afr uw an Rae
FT Y o1 aras § {5 awas
RSERETTRC I Y W@&fw U=y,
s ogw feafd & oo 3y
(T 233) ¥ 7% U(u) 71 pmer
BT AN T T ER 4 A
| g & 5ol weg W
ARG T 7 uF fadT &1
¥ (75 9@ fr @t g wifA-
a1 wzz % fou 73 afoar  wgfa w3, wAw GRAT F O 9
A T g §) 1 W afed weg T 9T A AAT

usg,

afz 1 7T o, WX o, faoge S5 and 7 §1, Faw afawemn
& g1, dt or {1 BT £ W Ty § £ seataT IR oy AT ey
[T T &Y AT 43 @I | g S1%-31% w0 F XA LG 5 5w
R At 9T DB wtex- e sreariye §, o o ag g & fadr
R G AT AT AT | S F WA FH T A T AR R T
s1etforraar 3 O § 1| seRoRE IEr A 9T S I
MoATEF W, weT F et F T A foren 297 ) gwar § Saa
AT BT W G F, Y JH A1F G T GH 904" 7 9y q9-
9 I @ R § FF gawr afy B 2% A mffEs aEw T 99 )

1. Cusp 2. Axis of abscissae 1. In a socket pan
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X SEIC #) 4 T apar & i G s F onfe 7 S 99
M, gferfasre T oo R § ¢ w) arg wror b q § fey
fafiy & +ff Bt 3 ) s yo- agis a1 mpfy ¥3 & A s
T E OR ¥ 9feg A T ARar g 5w afwd @ & AW
AT IR, ==, AT 1=, HIG-A07 & TFAY § AT AR afq R A
e 41 T &, ST 5 wTe 43 ¥ carw o i o aa
Feiva W (W) 9N w fan At I (i) W wi dEiE
R § AR, whorga g 3 S, T afyr e st @
g s aga &1 59 @I T gfesnieR @y §) e T
T § ST E1 F agal ) oref S FRGaTa-at o St §; 9 &
R T AT ¥ SR “ared wa G g
g FRegmey mmaﬁﬁm&wmﬁ(w)ﬁm
(sirdae ) ST & we ¥ Formrgait Wfﬁmaﬁ%fmﬁ
AR ardfad #C @I )

§ 3%, Al @RElEON &7 OF SR e

T BN a3 T O saraae P 3 fo i el A
2fawe & fugta ¥ sgeared e ARl 7 aafema & 79
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AT TR ¥ 9 TR S T § T S et @l
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F QA FT [

@ﬁﬁ%(nﬂ"ﬁ%ﬁm) waf-fageif ar 4y e 98 S

S @ § 0 Bl o (eew) Pt ¥ andir @11 e & T
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ﬁé{nﬁﬁ?ﬁmﬁﬁfqﬁéﬁiﬁtﬁ ALz An BT = SFﬂ'(
T A ¥ T A X0 Xre X AT S O 7 o Ahgd
F Ay F IR A £, £,y £e FET TR puy Par pe FEA AN
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Zraw, < B (35.14) ¥ fram @, o3g a7 e A e
for smifog w1 &1

(l) L=y Xy, i=1,2, .1,
st iy, fireade, dRAA ¥ gEATl § aECE gtk g 3 aifa
ata & waw FoR ¥ aiww (12.9) ara A g T wHaT
¥ 3w
i
(2) ‘% =X+ Z Ap 35\_“ ,i=1,2,.. 10
u=f+1 "

7 TR R, q - -qp & T A E |
fafa 5@ ST o S AT & W Fom g fr, 9 (34.2) A
i, & n—fufeEy, F p=0, siawm aqwe g1 4 & T 4K R
r-Frdar & A e (34.2b) T wAw R 1 wReAz ¥
oy & e § o Bretfoa w3 foed &

o f
(3) .i1=§: amix, i=1,2,...1.

k=1

T g, wite (34.2b) § Fre 73 7 A @0 ¥y, ove F AR WY,
St i § 3¢ 3 v Bl T AT, qyeno g F 0 Fol § 1 Rf 6 g
i i e @ OF oo fag-eNET g gt &, 9%g a-
foiane aar Tt £ & oftC T o e frar 6 fni
AL

A 5 & L 7 T W AW § P AR AT A QT
T (34.7) o wife IR afcswr ST T H faRET @ 4,
waig

n f
(9) =" X, % =3 Qg
-1 -

i=1 k
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o g ATTEY ¥ qreafa et S @ a9 an g)
(3) % T T o (4) dF e SmT E
S n f
(4") ZQk (ik=§Xi E a4 (.lh'
k=1 i=1 k=1
0 ¥ G, § Qu T G § | oA (4a) bt oy v E
T AT g, forg aTar .
1@
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i=1
T i (3) w1 awtwet @ 1 (3) §at ko Amdary ()
¥ i) @ w ¥ od d@ 1g fo—
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1. Transpose 2. Contragredi 3. Co
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srfe €1 fos o s owee i 31 et &v gmm wor g
of 7 Wi ¥ py T A AT R F fambie aad oo
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]
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e
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& py I ofesmg wEreRa # 1 ag afram o W@ e A 4
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k=f—rd1 ke=f—rt1
dL & fog gagw (41.2b) F1 I9AW T AHA § | e wwoear ¥ foy
R o7 frwfofag 4 Rrfed 33 $—

1. Sammation.



(AL AIF F FAYGET 1T afws Fam ao 30y

f f=r f
(30) di-:—‘ de+ .s‘ Pf. qu+$p; (qu + s‘ 32 dq,
k=1 #f—r+1

(3a) 7 @t ufaearr (3b) ¥ ufq w9z #7 (34) & weAuz § TEAT
T & 9 Frafefes @ amr &

f f=r f
(4 dR__—df— E PL d‘h“s‘pg d‘lk“"S‘ qx dpx-
k=t k=1 —‘f—‘f'rI
qeafarz (3) ¥ qodr 537 9% fhear 2
R __al
o at

a1 fretefaa gl 3 aT—
k=12,00e.cf—r ke=fer+1, f—r+2,..f

& fog F faw
5)  pa=— 2R o — SR
\5) Pe 2% P 2%
pamm— 3R __23R
AR @ aps

Al R & f—r @iteon s 95 & §, st L=—R; o gt T
& r geiveer gfeea 9HIT ¥ §, fi H=R.
T A & A & A US9 1 fAn 9Awt S fmar
¥ §a9 § I FIA T 91 ) ag SN 97 Toar §—I0 7 § e
Fadm it & fadorrs ohm 4, forg aor 7o 6% ¥ ¥ ST & T
;TN feafa F F wee-we 7 o 7 € 1| T agmfha py freaw
(fraa) @F € (99 & wiraser (s5) % aferofy o & S92 TS FHFT
¥, I, AT £ To RGS G FIT AT, SR F TNFW@IY) | AV p AT
&z Fre AFT T qar adto (41.1¢) % ggmat , Yo (2) Faare
. (wwar ©@59) . ¥ WAl 9 o sfrenfia FT R0 § 1 @ THIC
TF UIL-S AT QAT &, A TH T F Qe @47 Qs F Faw for frde
Re



305 ezt & faawr R

ardi e gy ok w@ar 31 o fedaiwi ¥ foq ane f&d go et (5)
T AW FAEY § | AT T FIR TEGT IHEAT 1 S AFR S 7
aHYE # wape < fEa
T 7 oAt fafir #1 99dT geaar & gf af 9 aawi A e
dadt wfer awer § fwar a1 1 39% W@ § gw @ faf 7 oF gt
e Jagw, gafafr-ogy ¥ gen g el w0 ) zﬁﬁgﬁﬂa
T T F R T gohy A Wk ¢ § 1 ol
(35.15) & (35.17) ¥ 978X,
péb+piy=
(M7 _ M’— M cos
M (‘T,‘ ) )
WM'—M" cos
+M I sin* 0
M (MM cos0 )
I I, sin %9
&, (35.13) F W ¥ USg-Ge frefetad g1 9w
M7 (= Mcosh) 1, I go _(M'—M 0030
A Tisin®0 A

—AI— -+Pcos§

R=

I . 1'% (M —M"'cos 0)?
-8+ @(e),e= zI, +——m,—o—+1’cose-
Y, =0 ¥ aT, ST &Y gE AN (5) F A o &7 forwoy FHET
I FET §—

P;.’-=Ixo,
AT S A T AL AT ST AT F—

.. 30
(6) 5L O=—"35"
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[ |rAlaraar “SNETd AT e (35.09) AT 31
g e qea-fafic 2 sadifon fafmr o g fevraar o=
Prd g7 3@ & afima s s 7

77 1] F dreeraat 4w faaris & v § dan-e-
FIT ARG FE e ozt Fs & arefm et @y &1 -
sfeidt § 1w s Sooits svE W e o e © o s EE 0w
frafora i oifys frema @ wfee faae gvw & Al fear an
T ww et dai % g% aa-an 4 fael qemar anEex
Pt & g, P it § e, ®ire are gn o7 afad v A
13 T | FIEUTET (EF AT guT a7 TRAT e se@eqe’ § g
(srmag-a<) 7 qfcferg 21 g0 @M1 91 9y W9 &9 4999 F I
(=dr) &, fomar 5§ Gaafm @ ar, w41 sifus dfren s gam ar
qIR T 39 AR (GN) F wAFW & o s I9aW T F3, 5y
FF W X G ad gl § 399 aga 3o fHet-ged, weend
& fowifmam" a7t @& sqeiied &1 awen VI s 7 o/ Jerd

T ALY A IT MO STSE 7, a7 o7 smis-rim §
et NT U9 & WFON qF S, gr 1o (ar sfory
FREN) MRy F A 2 5 faa Q@ § 7wz v g fo—
(7) dZ(x,y)=Xdx +Ydy.
afg x,y %t iz oferst & wifs X,Y a0 ufvearfs s@n =18 at
Z % wr o frfefge “ewag fd gg e ox fawr 79 §—

(8) UX, Y)=xX+yY—Z(x})
are & (7) & frarc @ (8) %1 smwa g &Y 3T &
() dU(X,Y)=xdX+ydY

iR (7) (o) Frtefan “srcesforar adr”’ & adaw §—

1. Boltzamann 2. Maxwell
3. Institute, §eqw 4. Dufferential, us dqwamres 9= (33 afzar)
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x ~ 2Z
10 —=X, —=Y,
(o) ax ay

oU__  aU_

X ol

afs, gl i, wrdr s § & s o A1 ), g fe y A, T
“qfaFaar dgAr’ Y ava sfeenfia st 9§ @1(8) a1 freafefe
F A" T AT—

(11) Vix,Y)=yY—~Z,

St W3 F@T

(12) dV(x,Y)=— Xdx+ydY,

Az, ara Y, frafalay “aromforar daamr” Wy
W__ AV

(r3) e X, by

Z ¥ U e 7t Gt oty 3 it Y siaer § A1 ar et §
MR ZAV 3 samm  suly T aST 5 WA T

TW THRTTHT 97 qfrmdt w1 i N arafns wod o7 I
qfirE w99 ST S TEwn § o) St afg § freE T
Tar & | 4g} GR IEHT SO AT Taied fray war d e ar ewl
(= Aot ) ARy F aT o § €Y FIH 1 G

§ ¥3. oot Al # gaed aeEeEd

o o ot rame gt o FTe fear wmr § & @1 sneed
frrar®i Tt smte-adw & WA ¥ 4, 9ig T § e ¥ A0
(=2 7 g dad frogs fra 951 ¥, 750 A< 767 5, T
YT, ST, W W o, wg W0, F qecade (264)
1 Y oy Frifa w3 fF omtg-enEo § gaer qar 9ad E 1
DA TFA F1 42 19 aem ¥ Fraar§ i oy, oz, pivda FEawT
QTR o v, ¢ &, Frg T Uaw wea § sy auy (1) ¥ for T
Fo T NEY | IO S0 w7 gAT @i (35.01) Xar F 1 &Y g & I
gt weg, 0T faar sy feal afer st 3



%3 swgigdta & quinkaai & vass anawEER 308
(I) T=} (I,m-,—l—],m‘z-{-l';m a)
S, wfianret & g, famt 3at & srfi wag ) feafr @) Frame AT 1
frafelaa ¢-frdaiw & fov g7 soiT-gdewor ¥ 9160 537 -
o) 4T 2T,
I o 29
gdte (35.11) & A,

Bor | Pws B

% a2

B8 iy 802 ey, 292

W 425 5 01, P 0.
g, (1) ¥ fER§,

T 3 0

a—;:Lw, ”%“‘-{—Igwg _;‘-P-Iqm, =

23;}::1@1 a¢1+rzm, 7+Iam 8 (= 1) 0y 02,
dtug (2) Fareq 7@ E
(3) L—- d: =(h— —T)ageg
Ig gt gaT gl (26.4) £
Rar @t qficeren 0-fadars & foq wam Far —

af“‘:cosq‘»,awz——smg& LR
00 00
3

© . W, .
1= cos 0 sing, 2% % cos 0 cos §,
L] 0

g

'ea—{g“——v sin 9.
it (1) ¥ gw AT FQ@ §—

=L, cos$—lo, sin ¢,



3¢e gfaew & fagra &.¥3

T . g ..
a—0—=(1';wl sin g-L0, cos $)¢ cos 0 —Tyay ¢ sin .

g

ST ST {HET

d T 9T _
@ T Tme
[+l
frefofaa & smar §—

de da, .
=Tt —~T, L
i cos p—T; - sing
() ~I, o sin ¢ (<ﬁ+t;r cos 6)
—I, @, cos¢ ($+7 cos 'B)
+I, @y ¢ sin 8,
a3y, (35.11) F AL,
3+ eos 0=ay, ¥ sin 8=, sin -+, cos ¢,

forg wror (5) F afim O 9 F o < fog way §—
(L—1,) w; o sin ¢—(I,—I;) ©, @y cos ¢;

&Yy, stan &Y 93t Y 3 HHE, T w19 §,
(6) O={L gtﬁl_(fg—r,) o m,} cos ¢

"{ Izédftz—( Is"',rl ) s “’1}4 sin ¢.

20
afomE & U T 3 AR WK (3) F A, frafofaadl
ST —



exy ez TR wetERS ERLS
do
{7) O={I“f —(L:~I) ©, &\;}Smd)

d
_{1: :{,2 —(L—1) o, m,} cos ¢

(6) aﬂt(7)irqﬁvmfww%ﬁér:ﬂ{m‘rmqm@am
STy, Fast vt g o it Feefta Tor Tl (26 4) e WS |

W faftee g & fow 5t e foan 2, w9 froge svwwaat
waﬁr%fmu‘rfmmmrg,méﬂmtﬁwvﬁaﬁaﬂ-
vafifmt §i ot arefer FfEaw & s (a1 k) s
Wiamﬁ{&aaa‘fun&,ﬁifﬁ:gam%fm,ﬁwﬁﬁm’ﬁm
Xy wfst A7 O Fiear a0 w9 OUR =X, i gdwi
HTwer & (o, T4 WOT ¥ SO I Aged §1 &R § 1 % gafeg
‘~ﬁaqq\mz“ta?ﬂ%réfm&w;{v}muuﬁmﬁrﬁﬁmmmél
FIETA® & oty 31 3w guit & et 1 i & e fagr
H 9T ST AE GO 91| T v A 9gH quh wm
fet a7 4

§ wy. glaee-amEl gRlwor

fedt Tl & oy 7 dzifas e o gaifes agea = w7
AT, “IHI T FEIREF A1E FaT FoTeRE R 27 qes IR FY A
RN F S 4t oz, Sfvalad F1e T g dn' F safaFor gad
gfiquz & enfaeae  gawr qEtaor frar | gad SR, FOREE 7% 9
TIET FTEHAH T AT A1 2GT H I w7 Arfwiiw  wdia grarart
I gy Yfeeea,® @ited aar af & GO fa=E, S 39T -

*. faory, fafawt, G. Hamel, Makh, Ann, 59, (1904) a=
Sitzungsber. der Berl. Math. Ges. 37, (1938. s\t it 2fag, Encykl-
d- Math-Wiss. 1V. 2. Art. Prange No. 3. and fF.

1. Boltzmana 2. Cotpuscular theory 3. Huygens
4. Thomas Young 5. W.R. Hamilton
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Sl % wdf % sreag® & (ACa 1 57 oot 5 o g¢Re HAwE
QT T ¥ I T THT TOTRF AR T G T TR
BIEAETES W BAw’ Y qe W i o wmnag ¥ g% dheeT
F1 s AfaET w47 Fid 6 A F gorr, 937 Pror- A T I
FFIAT ¥ TR AT AL § 1 N et F gy ) wady v
& %81 w1 SR-AT gAer far s o
I, HATRI &9 ¥, 4% WY %7 £ fiF orF 2 Bt & Atfos @
& anfaerTe 3 @i oF Sudaa s Fraaar Tt AT gy | o ag T
qoX fm ‘oo m w?”; a0 FE 4 B ‘o gd aop 1w gRe
a, vt e T-fa Y g S wranTei § arewer sl T @
S 95T & | AT & ¥ A o afEy 91 ¥ § el
Y, T <F U 41 war v onfeR § e far & e F
4t & e fredror & 9% aarwlng fad 7 T g1 T § A
g g adnes e Iatonteas A qw wdar T
ForoT-aToR R TR Tr-F 0 2 AT & 1 sroivaSyareyt foratr ATy
3 g9 W0 ¥ §F G A g watfy 9 €17, a3 &fveet & g
siawa Gl g frattor 5 Wi €, ar dfteed & fagw &ra I
7 faard 97 Gl F e | gad o, RS S
& gfeadIr ¥, SET-FET aTTqwSt ar qRTET 7 G & SR

* ‘Treatises on ray optics, (FeRur-srreitfa daelt wawT ), Trans
Roy. Trssh Acad. 1827; 797 1830 i< 1832, ¥ o qew | afafasrwadll
Iay it (work) 1834 aqu 1835 ¥ Transr. Roy, Sor. London, 4
swtfaa g&t

1. Wave optics 1. Fraunhofer

3. Fresnel 4. Ray optics -

+ TRz ga fana ¥ geveT § ag s @ mar g0 1891
F. Klein, (smrga) 7 wasr {62 ¥ 9qaw< frar (g Naswrforscher
Ges. in Halle; Gee, .Abbardlt. Vol. II pp. 601, 603).
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T df grg § wwh § i+ g REmER § avmme st
TRIITA G e T o7 an-ges-afaR f ow (qrmar JifaE)
ATF R Frar fret T o aar 1w fafq o aglaficia s @
et aifrs fawm & g sit 91 freror 551 a1 wR Ssm@r ) Sar fF
B RER, TR F1 GFA S=Fae gy faar s g, gt S @nive
(37'1) 1 orgam Frr-wo &1 ¥ (1 & agwifs ey 3 fre-
fofey aeirwr gra fraifa fod o §—
1) k= es
(1) k=
FF TEHT AT AT opafq A oF s frevddt & fog it
(2) sl Framads
95 Gt Famr 3 & Pt st e § e o et st Taan s
Teafiror st V& forafew A st et & 1w T, V i H, 70 #1918
A ¢ 9 germaar 981 FIR waT
AT g Yo (37°9) & 7 § X vaw afequri & Sw Fr
~ W =3 T—E)=8T—3E
ar faeatfaa w3 § LAY (37.9) %1 el frefatas € smar §—
(2) zs:r+2TT“: ST—3E.

IR I Glror F AT 9 sANETFS (ARa p, g 7 SIafd 3
FE di—

(3) ;szﬁq».
A (3) o (2) @7 GHIEECT OW T Y

+ug weheaaar wafew wwad & g @ S ) afmil aaig
Porzall S faqafes wreai 4 fo wite adne & i 7 #3 -
R TRy gfsmda 1€ WA T 9T qfEedid, (geneslised tensor
otthogonality) sawawitga 25ax wid FMwFar gy 1



EL gfqeen ¥ fagra &¥

d
ra
qHfte (4) w1 Wi o 3¢ & A1 £ F fog g Fhow AT
ST L E
(s) 38—~BE="> pdg— > pbler
gt S &t awto (37'1) Err ket & Wi p, 4T g, GATFST T A
i AT =0 & foq g, p vt dg s Ay frare & fa |

wito (5) zfir avar & i Bear-anrses S A onf-am ¢, HTEA

9 91 59T E 1 o7 SHART A5, A 37 a9 ¢ F W § @00

srerfid g it E &1 afors (9 fir) &Y wify swdir e a3

d
(4) 23T42T L §T—3E— TZZPkqu.

(5) §=5 (4,9, E)-

A, (5) & wTarS, @A F wow F1 wify afy f 9 s
_as

(7) t=E

stat  site g, Feae @ WA | 7 sh W A B fert 7 o 41
q Tt g, @1 afwma &3, at (5) J&m F@r §—
) =2 22

y L Po=— s
eq 240 N
T F 94T G99 T 3§ el @vo (6) , wgw § 1 @ F
IY e &) O it ST & o  waafa s
AT A3 9 a5 S W (6) ¥ Wi R amaas
T 3T agd AT A AT 1 695 FAT-FHIHFT
H(q,p)=E .
T TR FIAG | 5T @it (8) & p Fr Arv wfwefiy Mfwg 1 @r
T grr g—

() H(g, L)=£.
it (9) ¥ wrafirs wom S ¥ Fratew witaxe w7 wife g 1

e A o AL



e e qEdl WAlET ERE

e e Fe e 1 Tafzp & fadir an § s & (Y &
PR A T E) &t % Tzt e ot N A G

mﬁa\ﬁqfarzﬁﬁwmwgﬁwmmmmra,m
B AT o SRR TR A FE T T s
F gear ¥ aEs &1 o7 fraarst B

%gs %250 0 Kf

Ffr 1 @ fe S w@lte (9) # 2 e, 39 (9) F g1 &ae UF AT
Ao (aFreh) Fraast a & fratta 3 qFa § 1 T wue Rl g
AT | FT OF, Bag ux,wm%akqur@ e
Wmfm#mméeﬁwﬁa‘rﬁmana"ruﬁ‘rw»ﬂ;ﬁ-
afity E grar sfrenii G @ & faw wror g aure i foar
ST HFAT Fomm
(10) . §=5(g,Etatan-%) s

@Hﬁﬁwfrﬁq%fma‘rmﬁﬁx% Tz afcoredt &
‘iﬂmﬁfrf‘aﬁrg|ag&q’tfafa§ﬁ‘ta§m,qqaﬁzr={a‘r,mh
¥ 3 fafa Fy s=faw § ¥ q R § wy 7 g fearad fr alo
(10) fwmm F1 wft 1 A Y F@T
(R) =afre frama

Wamm%qm%ﬁ%m’quﬂtmfm Higaiol
Hiv £ o e 2« g feafir &, samaat, Lol H# T
V & fiatq son aeeT QAT 2 1 afs BR fadia feafa 7 3o feafas
WV@uﬁ,a‘:ﬁmwﬁ%ﬁmﬁaral oz feafa it faar
R g AR Y e-saf aer & oy T g feafa
‘?*‘l‘ﬁmffma@@aﬁz;&ﬁm*ﬁgﬁaﬁﬁwwzﬁa@a‘ml
aforr T T & e gn oaem--fgTd F 99T TEY FEFA AT
% M- ) Tror A1 wEh § 1 o Afee feed F it gT
Wamm@araﬁrﬁm&ﬁﬁﬁwm@m%lﬁ—

1. Additive constant 2. Unassigned 3. Pesturbation Problems



ns ez & fagra ex¥

4
(x1) So= f L,
to

X S Tt anif @y o7 T ST qun arnws ¢ FeeT A atfoet
a1 gxan 3, 94T

(12) §e=8e (‘I. Jo» ‘)'

A gete (6) ¥ quar ey § fradt (vege feafi § siufia) X
qoi st E 7 ¢ o7 ww foqy 4t o

ar arsm gy (11) F IR gmmﬁ—

dse
(13) _dE_L’
ageaa (12) # FgEer ¥, o AT f—
dsr _ st

. ERR . 'af:
(14) & 571; G +B—t—' —z}h [ +Bl .
frfofar gda (15) ot (8) &1 awadt 3 oty Frer gt W
gy
(1s) p=
wgT & &Y genfiat fFAT T AAAT § 1 Baw arw (11) w0 g F 0T
FaFs frmfer R gdte (41,1 ¢) =7 T2 Hfm

v o (41-1) I H A s qfomar ¥ fra , (13) 91T
(14) # goaT TET FTE T .

as* o
(16) - HH=0.
waug gt (15) ¥ gw I FA &

P a8* as* )
(17) éT_+ H( q,aq-  t 0.

1. Verified.
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43 R w0 § Afeea-auwa @Rtwor 1 S T 9gs T aeier
(9) o= fadta feafa = wifir afenfon ¥ 1 g9 a0 o1 frg 5 ¥ fog
A FR B, go 3 ¥ (1) Frifa, Hem § ¢ %) a1 (17) &
fraem g fo: § S Waw 3 s gra ¥ g fF
St=at+b

7 (16) Ao et 3 s —a=H, oafq vt Fmis E ¥ aqat sy
7 fagama g1 b gart qurd swifus soq S & gdaw fag gar
SE AFTNET feafa & (17) @7 dqwwra fasta wv () f wWam@rg

fio® Swaser (1), 9o 30, AW §9 (9) & Aumwed F AR ¥
FZT a1, ag Afaeac aeF ate (17) &1 0 ST & O &1 wE
0 wEe & o f41 Fraars g1 &, Bl 7 ue e g g
qt (10) & &4 7 o7 g forg T &
(18) §=5* (q, ¢, @1, %,- . - ag) +FriF |

§ vy faesa-aiatdy gEw & guIEed & foq gy
w1 fram

A (44-8) ¥ daw 7 gaa agy o1 i 19 F gav w1 gwiwed
TR A forre v vt 1 g AT A€ & £ g o enfaw v
AT F7 Fawe (44+6) F w0 A A, fowg W, (44-10) AT
(44-18) & =t 7 fipar ar 1 whvo (447) |

3S

(I) t=B_E .
T 3%, g o G AeeTT ST foar ar, S 9 & @9, ana §
R 7 vk war av 1 o ag fag w5 afk S #1 E ¥ fog wd, a3
T 9T, GHIFTAD, &y, dg,.000f F [(9C GGG FX qr fafefas
FHFROT Y i Sy -

(2) ﬁp——'ﬁ ) k=2, 3, eeeanee f
gax

4 welareet frmin ¥ g ) sty SOCEAT TR §, A6 P Y
RRTFTATE w1 gw g 5z aad 1 ag § arevat w1 faw o sew Li



3¢ ezt o fogra [

feafe (1) % fam 1 feafr (=) 7 a7 ag oot acs Frafafing seod
T Ty §—

(3) rs.=°_sl k1,2 ),

agl GF-RdT T rxf mﬂmgz § ot frem ) aft @) SR
Q@ TARAS QAf JH T § |

G iy arean wt Feafr (1) F ofr oo e e oy  af gt
war forg & fe—
(33) Bx—-a—s— ’

EER

gt gHA 1=, WX E=2 T foar 1

s feafr (1) & forg 41 < o 77 | wvators el 4 SFC
M1 (41-11) T TACT A ¢ ST ﬁ?ﬁmﬁ?ml*fﬂ!ﬁ*"
fea Fi— .

(4) dF(q' Q) =§P&"‘]h - ZP:JQ: :
AR oA S wem (44.10) ¥ (Freafoleg) @@ oww 9
Hifag—

.
S
ds(q, E, a) S‘ dqp{- 8E+k§_,3—1:‘{ak .,

R (44.8) o2 (2) ¥ r{&rwm wF & aw, Tr wwor &t (39) @
T '

£ ;o
(5) ds(q' a)== s‘?k‘l e+ s.p;; dﬂ
k= k=1

o7 HHTT FAte (4)%«@33&&: .

(6) FAS%H Q@ ar /P 3t = &
AT g & ) 9@ g M & fF wfidy (4) sgeea@ go IF €
ST g p—r Qu Py T 3w e T (45.4),



e Rzt Tetdt il & aereen % fog aretdt B 344
. H . H
. A= T
q gl (41.12)
. H . oH
pr==300 Q= jp;
FAGFTAE | ey feafir &, (6) T frnre i, & Pl gt s 4
) ~hmm il fe B

TG (4n10) &

H(QP)=H (q.p:
a, (6) & v &,

H(z—8)=E=a1.
at S Framear 3 f

o) BH _ (1 fork=z, off _ o fork=1,
© Quy {Oﬁrrk>1: abn Lofor k>1.
AR Wi (7) foafeio g a@ §-—
i _ ¢ for k=1, - o for k=1,
(x) ﬁ’_{0£rk>0;“‘={oﬁrlz>o.
& STy o8 B F A iy e T A, A A @ AW A
TG P &t e § | A AT By B ST & A T
TR L1 =1 ¥ g sgedl A s & i g e 399
Byt 77T < £, Y wfte (3¢) F PR TGy WM ara T
¥ g A, By (k1) F oy i 3% (10), AR ¥ B
S Tegy A E; ¥ vt § P, off i o wEESTE !
T s, Far et wgeet SfeA &, feafr (2) & fo 91T
A1 T &, aqd Py watrw ST Ao A g afw
jiat ! g T o gt o A ST T, A
TR R g g agt o T T




Re et w1 fagra C ey

§ ¥ Faaweara Facavra qut Fatew-daites fak

@ T 7 9 fEamT Tk § i few fife gaeea o e
qrvdY fafir famrr ey gy % S-ara @it fivar ) 749 @0 §
AT Tt AT 3 | o aifafonr 96 97 Y o amead g 6
T SR 9 s ¥ fog g fafr () ST
Y & T wpnfaT ¥ ¥ g (qUF) Faiea v 9FeT 3§

fawa w1 ST g feax Mgd @ f-fae oy e & fFrfofed
vt Frdaiwt F s ot ¥ F9 §=—

o L= (f’+r’9‘>’) + G'"M

qq gu gt #1 shway 7@ § &
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qifenifas TeaEt
ferdy-sisiy

TR 93fd, THTT notation

PR label

43 FEAa/RATAY

(g@wam)

AT Interpenetration

Ja<adl, T intermedsate

UIUF taterval

gafeim Meteorological

FFAT core

Hﬁéﬁ content (s)

w1, Wit % fa9TT § numerator

—, wifgjam degree

YR contribution

T axis

~, 9TEfA a. of figure

- EV'I'FI a. of rotation

~g@T polar a.

-, T equatorial a.

~, fAZq1# a. of coordinates

ee1-fa=e T nutation

2T latitude

~, WiifeF geographical 1.
RS

submarine

qAT-Fiz co-lattude
ST anvariable
a7/ faga FaaT constant
SITIIIYY, FIEI%0 museum
afa=T@Har super conductvity
SIS hy perbola
yfaeafasas v (sfaear)
hyperbolic sine (sine h)
afaqes super susface
sfgaeniza super elastic
wfed scalar
axﬁrzfraw, HEWH maximum
&7 range
TUWT-3reaas AT preferable
course
SEqTINY superposition
AT infinite
SR R, 9T T infinity
+d G¥H snfinitesimal
YA A asymptotically
T LT asymptote
T ERTT asymptotic
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JAEE] aperiodic

YITET cogredient (co--latin;
gredi, to walk; hence=sub~
ject to the same linear trans-
formation)

ATAF permissible, allowable

3(1’591" longitudinal

AR resonance

AT co-variant

AT ratio

HAHANT application

AT transverse

AT assumption

HIET analogous

HTEH, WG corresponding

HFTEIAT agreement

BTHQ'%C-IW trace

HTSHIATIGY directly propor-
tional

SAGTAT recommended

ST, ATE exercise

I formation

AT investigation

FTFIEF investigator

FIHAT scheme

AR FLOT 9 mutual induc-
tive effect

AT envelope

HTE centrifugal

~fada% c. governor

ATHFRA centrifuge

q9TH, FEAURIY decrement,
logarithmic

HIATY aphelion

aafre jnvariant

YqUT divergence

AT expulsion

FUIET non-holonomic

31'&{3: ﬂ"ﬁﬁ singular point

wfwwfag alleged

af AT centripetal

I3 reference

gy, TAFaTAA migration

afT T penhelion

afira/fagg opposite

~, famvia: dragonally opposite

~, aargq: (SrafaE)
diametzically opp.

S AIRAT demand, requirement

9@ normal (noun)
1. e. 1. to a surface.

el manifestation

S aT ST converging sexies

i assigned

AT, AT excercise

HUTE non-degenerate

ST [FE abstract

FUGFAT non-linearity

o erg

[ oz (ergon) (¥) &



definition
ST hemusphere
SETTH, A mimum
=TT elemrent
-, 790 hinee
ST alpha(3) particle
AT diferential
~ AIRTE partal d
~7iR, 97T T dafereanal
caleulus
HFITHT demname
WTFZA differentiation
WRT deceleranon
KIATA damp
STATIA suspension
FIMTT absarpuon
srear il positon

W4T

{ anation

Ifsd €T anera

Iy 2t oof g

rt-v?u mextenuble
ST, WAL e

HIUT comsenamne
(71 %1 7T AeT)

Ao,

wirafig,
cunmIenatinn
ATITMAY Topepoaer

wafst (isfett) annace

calunsymmetnical

Gaefa, £ ron-consen a.
nuse

anharmonc

ST partal
AYTTST attracuon

ATIT e
T apace
AT ontrat

Jdecllar e bt

WA

base, bass
GrafE basic
SUTIFRE the Do gieal
»ﬂ-‘{'—'f{f (33}
WHAAE anendant

peal

WM ancle ot nadence

IrO(RTRT) ol

SIRMETRE relans e
TR OT sclan 6 otlearn,

ST gl

TTIE wllae

‘.-“.rA THETT)

Prts SO Rt
WNTATE (%

seetaroulay

E1et JEN
AT arplaade

EIRLE SR
KUVET o
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AI¥FT plot (graphs)

ST 49 optical instrument
ATBIFDY optics

520 397 T ray and waves
HTETFATAT optically

arad, daradf periodic
HEEHT period

ST HIE modulus of peri-

odity

SIfGEHTT discovery

srqﬁr frequency

ST impulse

AR impulsive

AT charge

HREUF oscillating

JrTIq T feat

Efaady engineeting

T, WIAF unit

FEAE (3=, TF TIF)

exhaust

IRI electron

42 Block

9ITT invention

447 shafr

—, A% propeller s.
S99 fluctuation

S (wadg) descent
TR, IWE eccentric
ITEH inverse )
IEFIAT BISF seversible pen-

dulum
IAIeF lever
IATF T clevator
gafa origin
ITITFAT buoyancy
JEFIT emission
WA origin, source
SYHIT apparatus
IUFLFT, HATC instrument
IE spheroid
~, I=A1E prolate 5.
—, fawrst oblate’s.
FITT (ﬁ:@fﬁ) treatment
ST inventor
ST cited
Fqufd, FATT proof
SUTHT corollary
SYLFIGH optimum
IIANTIT sub-drvision
IS protuberance
&l meteor
JeAT, FEAT heat
—, afg®y thermodynamics
IuiT thermal
FAl energy
HeATyT vertical
FAET rectilinear
QEAT (FRIET, ET)
concentration

Fafe@RT monotonic
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FIEIF ordinate

F angle

—, YT, A19TT 2. of incidence

—, farm azimutha.

—, FF acute a.

FIIY angular

-, @4 angular momentum

Fq cue

(Faamar @ %7 €=, 9wEd A

d § e, gl iR gger,

gfsa A, faay T arr awar

21)

FHET permutation

= fafrmusiie commutative

Ffas, Torda-faa=s critical

'ﬂﬂfaﬁ“ﬂ eccliptic

T8 g8 cross head

(zaeaa. i Fv gam iy F
afEda 34 #7 oqawET)

a7 action

—, T FAEH quantum of a.

—, afareg (T afeorg) action-
vatable -

—, HOH, TLAY least, actionfunc-
tion

BraTEts active

% crank

(X =T qIT gaT WO, @
afy w gei § afEd T 77
& faq)

TG TFF clamp

gaizy (A1fAF1?) quantam

&THAT power (of instruments)

&% dissipation

eTEiTe dissipative

WX knife edge

&7 field, sphere

—, afga vector f.

§aFeT quadrature

SAFHG AT areal velocity

&1 Fe field function

T hotizontal

@T resolved part

qHTT section

e, fadfaa directed segment

FiTS the heavens

FAGH astronomer

g faem,@me-faaT astronomy

FAWGW celestial

— @3 c. body.

—aifA%Y c. mechanics

i mine

éaﬁhﬁ athletics

BT, €1 form

a5, a-Her A, @
structure

aftra, sawe, SeA-saq diferen-
tial calculus

aferg, afsw 91 vector algebra

— AAEeA =TT Fod, Iates



--

gral caleutus

I Mathematical

af¥ motion

afaa, wfa-fasm Dynamics

—, 9% kinematiCs

yfq-qres a% flying wheel

TG research

—faga, ax, TET AT ¥, 1. paper

TIT cyele

TIHG a7 Gaussiin notaton

fr (1) 7

(=Fet Wit aET @eeTd B W
gfer) gmmbal

Wm-fﬁm critical

1% muleplier

oSt muluple

T 99 property

T multiphication

T W factor

AT G product

T co-cfficient

TITHF quahitative

TR ATEq geometric mean

— AW series, geometnic progre-
ssion

TXRA gravity

~3A+% centre of g.

TRAETHAT gravitation.

TRTATHAT, [EA gravitational

HeaTHIATy galvanometer

AT, AT phenomenon

e, AT sphere

TEF bob

TIFTFTR spherical

MaTE hemisphere (earth’s)

T (ﬁ"fa’, azT, mz) weight

wz 9f¥ate Planctan system

7%, TWT9T graph

HeF component

afewr-afqEe anti clockwise

HAAT, 9eq deasity

HATHF cubical

FIMT a9 frictional force

9Td power, ordet

HTETE exponental

TIAATHF of exponential char-
acter

fae=Y, Ty pully

oY, Te, Fer-araT the block
and tackle

9ZA1 ¥ 39 knee curcles

q-9-7 (G 7f5 fiwe) R P M.
==fotation per mntute

qRAGTON GfFFT turn wable

9 moment

ﬁ{"i* rotary

YA rotation, gyration

— & rotattonal speed

—f79aT radius of gyration

e famRET gyro compass



-~¥q{T gyroscope

—FYMIATE gyroscopic theory

—EqIET TIXE gyro stabilizer

qut momentoid

quiid 4% JA9 momental ellip-
soid

U (F=T) ring

724, 97 lunar

@73 lunar nodes

~IFTT lunar precession

5% cycle

TER cyelic

~, TF mono-cyclic

—f#1 @ c. system

—fagra, faafra doubly  cyclic
system

R cticd (afora) ¢ coordi-
nates (varsables)

—, 4§ polycyclic

ﬁ-ﬂﬁ'ﬂ four-vector

q@ﬁ"ﬁﬂ quaternion

s e (a6l s B fraET
oF ) fip

g, far pulley

TR limiting

~AT extreme limat.

acafa (ufor) variable

=T T} $T{AFFTT separation
of vanables

e e (g afeF) kne-

matics
—~ATERT 7 k. in space
S T e AR Al difer
ential aaleulus
SGETHIEAT movability, mobility
qa-13fa moving mass
TFRIF kinematic
T arc
SIMYE®A rectification
At charge
[eF speed
wA, garaer (dr) diving
05 d. torque
~a3 d. force
~37 AT d. mechanism
—,&qa clectric drive
fo FF work diagram
farmea classical
MFF magnet
IR, 3 terzestrial  magne
tism
TERATH AT pseudo-regular
procession
fogFta WY sprinkler wagon
fosa= a9, Tiw gy 77 lawn-
sprinkler -
fgzF boring,. borer :
qFE, 797 clamp .
SR, @Il world line element
AT generation
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aftT generator

AFHITT water vapour

AZI FT G2T hull

FIFATT generic name

qE gnd

s, faw gimbal

f5IF], JTAIEF  mvesugator
forifees gymnastic

~, ITFTNA apparatus gymmnastic
Sifaw amoft livang being

SE set

ST sime

~ 1 cosine

sqifadE geometrical

~ 989 99 g. trajectory
SqT-a%% smusordal

SATTATET tide

HZAT jolt

T3 B8 chandelier

fawm caterpillaz

faedl membrane

{1 inclination

qa9, gaT swing, swinging
THT, TAIHTE stabilssing tank
TFFC collision

~3faq gerea superelastic c.
~ATAEET inclastic ¢

TaiZT turbine

fefmr, A3 disc

&3 (amF ?) tensor

— AT ¢ scheme

= g strain t.

~FET AV ¢ caleulus

-, AT stress t

=, AT symmetrical t

AR T 99T tennts racket

ET394H tripos

3% thrust

1A dyne

(FTHY o T AT 7oL
ITEAFA dynamus §, o To
"o wgfd § T TT 7IF)

3T plug

fewifras (davapmes) #et
TE FT diffecential of an
automobile

3, A string

< ST, 7T 7 Newtons” pal
experiment

T mode

@ drum

AT tension

T wave

-3 (H‘('rm’) w. front

-9 w. surface

~ AT w. mechantes

@ fluid

q@and logical

AT forefinger

& sutface



— 3% ~

—, A plane

— &% €9 tangent plane

QU 9T thread

T temperature

qrs thythm

qreag shythmic

fawar oblique

fad skew

ferdanfa® loxodromic

g&1 balance

@1 8 b, beam

e, JEAEF equivalent

gamfm 1sochronous

— 7=, fagiganr rigoronsly
1sochronous character

1%, WX, ag7 I weight

fa® triplet

FARIadIaRAF of trigonome-
trical character

fas3 radial

4531 radius

- E“h r. of gyration

—, AFJ0 r. of curvature

f’r{ﬁ, fagor triangle

AfE T FTTT source of ertor

TITT acceleration

—, A% centrepetal acceleras
tion

¥ beam

22T rod

T whg =g
fearell & gadarEn
Hafag afimr) gear

feorrad () right handed

2T 9fRursy state variable

AT bead

T pressure

—, Af¥&* normal p.

~, ¥ 3L p. head

-, RATHF dynamic p.

~, 5UJT p. gradient

~, Y steam p.

AT manometer

femgaF compass

= ‘E{\WT&T gyro ¢.

feaar azimuth

faa (F1at) sidereal day

femr (fex) fadew (F@omi)
direction

froz [ =fasia] 9T direct cusrent

egF1ieF secular

éﬁ'aﬁf ellipse

~, %7919 F&7 rectification of &

~, ‘amA dwarfed e.

A ellipsoid

~, IHEZ nondegencrated &

—, GFTHAT c. of revolution

[afcpaer & gua=a7its &3
fr &faq)

AT ellipticicy

(Feadra
&I
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EiETT elongation

gfaar (Afgraar) ambiguity

ZRqUg =MaX=92 phenome-
non

%% rigid.

7% 13 ngid body

=, T 7fa fam dynamics of ¢

) 7 e4fad¥ stauces of .

gfaF aifesqr direction casine

& Tufaf dircction parame-
ter

WA oscillation

~, ¥ &7 infimtesimal o.

—, SATadf apenodic o

—, waafed damped o

—, ATFTFISE period of o
(R F1w)

- ‘I&‘T-ﬁf rotaty o-

= W\'ﬁr‘ﬁ 1sochronous o-

—, afgar (=S FT) balance
wheel (of watch)

—, aoiifzd forced o.

= "I;WH modulated o.

~, afmd  coupled o-

] Vfts;ﬂ' rolling o.

— %@l oscillograph
ment)

(instru-

-, & oscillograph (the graph)
-, @@Hg pendulum o.
=, TATFHTT (qTF) comucal o-

— ITHF o quencher
i oscillatory
FogE osallanng
—, Afys FHET o helical spring
Y777 4 dvuble sum
BT (WO, AT )
course
23 flud
TE matter
ZeATeRE matenal
- {f‘T’l’ m device
gzeal, §e9% observer
ECELRIGEED brachustochrone
ZifaFT trough
frgezs biscctor
fraTd i §Hw quadratic
equation
fafaw fmeite double acting
f59gY binomtal
fagAT bifiliar
uFwT push
T thread
qrga™d metallurgy
HTEIT=HTEAT concept
I current
-, face (fedim, wm faot)
direct c.
YRIHE rheonomous afqad 1
~, sfaf#ar beating
reaction
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aﬁ agle

49T meridian

549 polar

= S=A1g9A p. fluctuation.

— afawr p- vector

$T99 polhode

- (= 9F) p. (body cone)

sqf7 sound

AR acoustics

ST AT 1nclined plane

afa inclination

AT sample

TI=a1aT flexible

b, T focus

qfF nucleus

ATEE nuclear

-, fris n. disintegration

frFar gar fFarsT flange

fam=wgrq system
(Tzfa=yuer)

-, sfgaay (@3 ) conser-
vative s.

—, &TFERF dissipative s.

-, AR cyclic s.

fada parenthesis

fra deduction

frq7 abstrace

fAT (awelt) propee

frag IF hip circle

fA3siT demonstration

frater, fawa potential drop

fortgd Faea="w I ground
state

—, s fundamental freque-
ney :

—, 84T fundamental state

favare, 3o SWw -

fraas governor

—, 99avE centrifugal g.

fd =T constraint

= 3{‘1‘3?‘1'&'7'«1’ nonholonomic ¢

= ‘g"i’qéﬁ' holonomic c.

—, @ AT, time dependent

—, &q time independent

foaa fized

frrag=2raX constant

fAaaiF constant

frgg law

frafad regulated

feer (sAEAkET) equator

fTefd equatorial

frcder absolute

T elimination

fAEq T climinate, annul

fI%q FET=FIEAT cancel

fAUFETT cancellation, elimina-
tion

fAEa9T zepresentation

X restriction

faFaa direction
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fadai® coordinate

~, T cartesian .

~, M@ spherical c.

~, THHF cyclic ¢

~, 991 polar ¢

—, A9 intrinsic c.

- ‘1"?‘1’('111‘ holonomic ¢

—, FARMG orthogonale.

-, ¥F position c.

-, ¥y orbitrary c.

—, TF| curwilined c.

fafaanr cusp

e, smfora,
invariant

frzaar (srforar) 71wt
QIIAT invariance requirement

fafrg forbidden

faes2 node (vibration) [node

. (astxonamy)=‘1ﬁ{]

a9 intrinsic

invarable,

1% point [point is ordinarily

_fag)

AT propeller

Hifza propelled

E data

a1 (For wifz § AT g
fV’TT:() flange

i (ETee) side

DIFTTT transpose, transposition

winfe, fgmgks (FF

%&T g bird’s eye-view
qexr (=) rule, plat form
- fi":? TET rotaung platform
—, g4} shde rule
q&w lam.na
qz3id lamimaz
qf73T plate
a3y stmp
a {all
Tq path
—, &1 afcTa, 9277 vanauon of

(IJlCCtOry
-, fag teack
-, f@as 3o guiding foree
. g a2 guding rails
~, faaaer guding
fafa, w1 w2 guded
-~ fafzez preseribed p-

—, qeawfy¥ pabolic p.

—, 949, %o AT T

g3 torm

Lkt (dn'f) expression

g fy, T system

[sfar, fasm, T3 T
=6 for +'sy stem]

- AT AT AT notation

- afaT refescnce s.

qrTd grasiaenal 4

T absolute s

7o 5o [AreR, FONTE

Bt
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&3] m ks
-, ®e To Fo [FEMER, wm,
%3] e gos.s
TG IO LT
submarine
o (fiEr) absolute
STATEE atomic
—~, SOfF 2. ougin
~, Wifa®T a. physics
TEM-AIX atomuc weight
9THTY atom
—~, 7% atomic theory
9%Eaq parabola
q@ESfiF parabolic
QAT I interplay
qufafa (at) parameter (s)
~, &frF direction p-
T parametric
—, fA®T p. representation
qUAFA reflection
gfgas caleulator
qf@@T caleulation
qfegeqAT hypothesis
qfRRIT revolution
qf QA enumeration
gfToRA variation
~, F&7 calculus of v.
~, aFTfeF sccular v.
9fRg variant
sforg 9T ufg varisble

qfer, fFaT action vatiable |
i, . Suafd result
aforrg, aFonfas resulting
qfImiY resultant

qftf circumference

aftd crcut

~, M secondary c.

=, T (TRFNF) primary e
- {ﬁ‘ﬁ' coupled c.

oA, eare, s defini-

tion

qfaTdY 9% peripheral force

- &7 p. velocity

[from ST for circumference]
afdfua finite

affra preserved

af<et design

afeTdT g, 999 ¥ faar< § time

ate of change

9f @R system

—, 9§ planctary s.

—, 91T solars.

S A=A survey

q&3T scale pan, pan of balance
AT T=TAT=T7aT lag
QAT recession

afgar wheel

- {Vhllﬁ rotating w.

—, T balance w.
~, sfafmEfE 99 reaction



=R

water w.

-, f= faneit & E{}ﬁa‘m gear

-, T3 I3 daiq qedr rota-
ting w

QAT reading

9T node

[revar mifm g ar & g
afciie]

~, FZF lunar node

~, X (Tt ar g A @)
line of node

TREfF STAH mutual reciprocal

AT reciprocity

wifcafad terminology

a1 terzestrial

TEATAA stde stepping

At side {wer vl g ¥ o
) .

Taqq cage (Toier & fag)

@z body

— &3 1igid b.

=, F b.cone

faere 7% pitot tube

fa, %F #¥ crank pin

feeT piston

—~, ¥ p.10d

9750 tautology

IRETT precession

—, S lunar p.

-, GZW-8A pseudo regular p.

—, faqat 51 p. of the equinoses

—, 99 regular p.

93ar truss

qTF FHe complementary

GO AL sum total

quiTdra holonomic

a9 h. constraint

—afqad h Sondition.

GIFFLT, AT separation

—faais s constant

-, gfquredt F7 s. of varizbles

q&-ge surface

qeary sutface element

oSt Y T system of surfaces

g faeaTA screw displacement

Lec S@EqaTeT pedestrian

Grfigr wawr paraffinlight

ﬂﬁﬁ‘iﬁﬂ'rﬁﬁm optics

9% normal

gzfa nature

wwq procedure

sfsFaT process

—, GIAWE atomic process

-, gt limitating process

g&T projection

qeaId  trajectory

—, % TFAT curvature of traj.

- FrERA orthogonal traj.

g &t faama ballistics of the
science of ballistic
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AT propagation

g, qgfd system

FOTreEY, FATC A AL wireless
telegraphy

uitfd forced

afqw™ T counter vibration

afaFq9r zepulsion

AfqHTC compensation

afwdzsr involute

afafsAr reaction

8T recoil

FfqTRF contra gradient

afqquiT counter rotation

afasgg inter section

gffafwrd contravariant

sfyamr condition

- 3{‘1"?@’1 non-holonomic c.

afqa® stress

STaaTT model

sfaaf4q counter measure

afq®s counter past

wfaew picture

afqETF typical

SfgT zesistance

-, g9 air resistance

sfaem, F mverse

SFaETH, NASETT inversion

afq@fonT antisymmettic

-SfEEATaR antipatalie] -

SRAEAITT substitution

FATETT restitution

AW restoting .

-, §& 1. torque :

~, % 1. force

THTIGT alternator

SRATET 4T alternating curzent

THTE] clastic

TATEAT elasticity

=, a1 theory of clasticity

9349 prescription

FUR jer

FHfAT a0 ato do  impressed
e m, f.

Tifza distinguished

93 theorem

SANT experiment

v, ST (st %

fog ) experimental, practical

TAUEAT gradient

NIl transport

SR, AT, AR antid
pation .

SHT expansion

qiqfas primary

STRTITE, AEF standard

fawn (@qurRd) prism

HT induction

N1, 4 mutual inductive
efforts C

Ficicy proton o
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31 loop
3, saf, afTeInT result
T function
-8 ficd £
-, LT clliptical {
-, ®TNE a0 §aT moduied £
-, 367% a3 hncar veetine ¢
- @qaq a1 leastacuon £
—, @fT T charactenisue f
~, AR ¥ (@TCIA)  hgran-
ges f.
F97 binding
afeqr (4T &1 9T )
pebble
T, gtz (&Y, wiT, M )
weight
T3T% forces
= WAATFT applicd f.
= %7 analogous f.
= WRFZ centrifugal f.
- qfafmz centripetal f.
~, 4fieeT normal f.
= JAEqAA inernal £
= Ty impulsive f.
= FAT FAT lost £.
~AfY kinetics
=~ AT gravitational £
= AT driving f.
= wafgas guiding £
=, 9Py peripheral
%

-, TATATA restorng
—, ST beatieus f.

W7 caple f
7 ocple f

f’rf:'l‘ pohaamal
T poheen

Azt T o Jdumenonal
TTEANT manfc kd

A STTAT atremam

fr3 (7 & FO)

RiEat
FrarfiT 9% transeeadenal curve

alcbrareally

qu detuncd

FTENET=TTLT AT barometer

qrIrg pcxccpnblc

Loz foTA cosmology

s 7 EFo (Fav-eEE
A1) Block & tachle

qreT, faeae division

HITHS quotient

e divedend

ATG FT T steam engine

furmr (Tfa) 3@ proper fraction

@ numerator

qATE abscissa

el axis of abscissa

‘-T:mf'?@' sersmograph

S, spATafasrt geodesy

ALHETT terrestrial magnetism

AT globe

\g{aﬁa‘r equator
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T geodesic

WIRTRIT physicist

HiIfawy physies

—, FTH quantum p.

—, Pagead classical p.

—, AP nuclear p.

—, THALR atomic p.

—, JOVIIEAF experimental p.

~, &gifwF  theoretical p.

A\fas wraw fase physical
chemusty

W9 AT ground state

afy spm

wiF @gg  spinning top

&1 IIX theory of a spinning top

Aegers, fefmr dise

AJH retardation

AT crystal

ATAF, THR unit

—, FF tine-unit

—, W& u. sphere

—, fasar u. radius

=99 u circle

- Hifﬁ’ u. mass

HIARAF quantitative

AT mean
ATYH medium
« =, A, fauiT homogencous,
L 4
¢ gencous)

—, wAKE isotropic m.

—, faaafzs unisotropic m.

FIFFT medium

FifeqFr §99% medjum plane

A value

AT, AT standard

HIATHT, FAAT valuation

AW estimation

AT, ATIFT measure, scale

ATYT measutement

HMH® modulus

AT, 3\, FEAGT-TOTH cousse

AT 9T FTSTAIE I% AT
steeting mechanism

Faafar inter-action

fraafada=frafafam
change

forem, $fa orearaii #1 union of
linear clements

m(wrngm:ww
tuning

A% T T @0 out of tune

HATEF teleological

—; 9 t. character

KT coin ~

T=FAT modulation

=1 modulated

7w, Hifes fundamental, original

—fag origial co-ordinates

inter-

— @t square root

o (fem gaw) Liberation
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AR, RITTTET automobile

-, FTIART F1 differenual of
an automobile

4919 machinery

TAIAT  mechanism

TG precize

TIHAT accuracy

qif71% mechanical

TFAFY mechanics

= TTTH quantum m.

= G celestial m.

- PREeEag classical m

~, RAWTIRRT experimental m.

~ ¥31f:a% theoretical m.

T precision

T device

= R&IRAF material d.

Ufyerdi, s Euclidean space

YMq simultaneous

T couple

= T’h’ rotational ¢

TRy gyroscopic ¢.

TF (T77)  coupling

=t stage

“TAEAT ¢ mechanism

LT coupling co-efficient

=@ qqr W
and mobility c.

~ feafy position c.

T, o fimer coupled

acceleration

dr, R o (fafede fomir
& wqaqars afgd) gear

/A summation

armrAE additive

FTSET plan

T, AT rontgen

ITAT rhomb line

77, fAmiw construction

Ti= IR strng, rope

=T A A1 qF 1 A cable

fo wrench

=198 modtfication

T7IAT configuration

FAFTT transformation

—, WA contact t.

o, w@ifaa drawing

@i longitude

- qureia celesttal 1

Tarafa diagram

T@ifas graph

arfrad spaded

W@, fas lmear

YuF (qEARTE) eshaust

feaw radian

fear-awt radio-waves

Jaardr FT 9T locomotive

JEN, ii{ﬁ electric tran

Ifg®w linear

& pcrpcndncula:

e T, avad g ortho gonal
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medium
fa@a resolution (of forces)
faueT decomposition
faT@q deviation
fﬁ'ﬁ*\'ﬁm, HAMEET muscum
faaer distribution
= WX d. of weight
faqw fora extension analysis
fﬁl‘ﬂ'&, faafaenen university
PR clectric path
faqq 4t 79 clectro motive
force
fﬂq«m 1 afFq electric power
fafaaras decisive
faftfeez Fom specify
g antonymously
faasa disintegration
93 potential
T aeroplane
fafafs dimension
Test
frefig deformed
ey deformable
fﬁ}q: SRS inverse
faazforar report
g diffraction
fao 10 70 B, M. F. impressed
E. A. F.
fafaa discrete

Frafir, seam_ rreatment

fram discussion

faxoawr analyss

fﬁ‘mﬁﬂi antsotropic

faaHTT inkomogenous

fqoAmar mmhomogenty

faq;a' fa«‘g equatortal poimt

faearaa displacement

fafrafy, TifaeTs, SFTFE co-
18

fqewie cxplosion

gq arcle

-, @ segment

qasra cyclod

a;ﬁ-m' B{T?{Fﬁ arcular frequency

I veloaty

y7ra hodograph

g wferr, $99 TR fasrt elec
tro-dynamics

aﬂa’ r5d electric drive

Ggd wif@mly T electric
capacitauve effects

Fad, wafawy electro-statics

gq vahd

4fq® canomcal

—, TAT § wiT canonically conju=
gate

dre volt

s, SHaE, TR espression

syfage interference

AT, TADTT formulation
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TYEJTA inverse order

FIHIGTT generalisation

IS generalised

ST, FAIRTF, STrE
practical

sTAA diagonally opposite

sqfag resolved

UEHH (’TfﬂTa' ), AT reci-
procal

Qﬁﬁ, qARA derivation

AFAE, TFAFTC conical

TE cone

—HTHIT conical space

— %, MFT ¢ section

afg®T, ey remark

Ttdd power (dymamics)

-, FEHATL power line

ffﬁ’, qf@a# condition

[T conic section (figure)

QqIGF, E1% oscillation quencher

foerraw, faem aegEc did-
actic

faa #AATE resonance peak

farfeqs technical

fe9 any manual or mechani-
cal art

MIETT vertex

AN vanishing

T f47g zero point

T EFT vanish

-’:W‘{fﬂ, qYLE supplementary

AT =RIS sertes

—, #fqard converging series

= Tfﬁﬁ'( Geometric series

—, "Iq power series

q3F sextet

9SAA hexagonal

¥ (¥aX) beats

qAFq symbol

s (FdA1F) symbol

T =977 72fy notati n

FHATF index number

HAT transition

~S[EEq1 transitional stage

FIG=HTEW compatible, consis-
tant, corresponding

HATHT concurrent

Y, GATTHT associated

HHST composition

a9 condensation

HHF impact

99 combination

H9@F movement

41 transmutted

wgww balancing

qgfoa equilibrated

Age saturated

%f?{tl?ﬁ: equilibrant

afy (%) seconciliation

afy (ardfcs R) joint
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T comcidence

TeT compression

(SF, YT, WIIT supplement
4% W connecting rod

T, aafafd symmetrical

afd symmetry

g, sPrfam unsymmetrical

(§9 composite, joint, com-
bined

U‘iﬁ’ conjugate

i6T, 799 combination

{7 combination, composi-

tion

#F, GUET conservative
270, SARTRaT conservation
g7 (AagARIT)  convective
i@ mass

=T ( afrmaiie ) variable
mass

9% moving mass

 ATAT unit mass

FI@T socket

AT venfication

fﬁi. Jfasr vector

, G T3 impulsive torque v.
5@ EF linear v. function
, Jrrforg v algebra

33T a5 analogue

fAFT approximate

HHS adjustment

HqAFTE % tant2 chrone

FAFIT 11ght angle

A, T rectangular

FHGS plane

—, AR invatiable plane

FAfEE 1sotropic

qaaHl analogous

AR prism

qHET square

YT ume

~ FFHY t. denvative

— fa@y absolute time

— 19T t. dependent

— FHTFS t integral

—, TGt independent

qUET similar

TR co-linear

TAAT group

TH-ATG equilateral

FUEEd bomologous

FEEAT problem

JH-EFFTT tuning

gaeaay, fyaTar gar tuned

THTT (gen:xal) HAAG (CSPKC-
ssion) homogeneous

FRIFIT AgdS parallelogram

FATIL FIF parallelo piped

TS, e (6 W) volume

gaTFS integral
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—, A1 & i. of encrgy
- 3T phase i.
- 9T elliptical i.
AATEST integration
THER 1ntegrand
FHAHINF cquiangular
AR TTTAVE factor  of
proportionate digits
AHTE =W X =qFATT
trated
FHIFLT equation
-, IVTHT kinematic e.
- fomEag w1 31 e of
classical form
~, AFASF secular e.
~, TGTTT T €. of ellipsoid
—~, TOTAME parametric e.
—, 9¢F complimentary e.
e, TTHE quadratic e.
=9 consolidation
AT AR cable
afems complex
-, 9% Tfkr (sfora) c. variable
—, GFAT c, notation
—, §9q® c. plane
1T simple harmonic
qiaer HATAY spiral spring
a9l shding
g} g2 gy, TTET ¥ slide rule
§999 identical

concen~

o ST identity

qaiT qAAT congruence

I, AT survey

qEATT (W) cofactor

FAAT=AC associated

TITF auxiliary

qifeq®iq staristical

"TFIX concrete

T subject

YT appliance

HIUT solution

T proposition

e, ATafers relative

qraed geadT equipollence

FEFEET equilibrium

ardfuE determinant

I table

d common

AT universal

QT e o univessal
mulitary sezvice

qEE s - international
commission

qg® ga plumb line

fagra principle

AT boundary

AT =A== limiting

1, v (wg) lead

FATEY sensitive

geaad explicit
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HERATY micrometer

g7 formula

AT, FqIEATA formulate

¥q bridge

dgas theoreucal

HY=EAA T A9 acsthenic

AT af T solac svstem

Y3 [oTd T o w2 0w
TF 9T % {17 IITT A% 9%
qATE] skung

Fofew | 'wrere gar 9 a%
LFAT] skating

FIGT slipping

T, T dead positine

WY level

FTEfy perturbation

AT dislocation

TCIFI translation

TAMRAT spatial

TET stationary

feafa case

feafs, vam, smear position

feafrsr Faf, & wai

feqaar 1 I steady state

T TTT, 1 99 sketch

#37TT stauc

SfHT statics

—, fasior ;A= stnuctunal s

~2‘Tﬂﬂ clectro statics

7T lubrication

BIAFI rangent

Sen tangency

el (F1AFAT) TTA con
tact transformation

TFAIAT A=GT degrees of freedom

=7 5T automatic

I7A%] (- FIAHI) avoms

FEA postulate

g, ©1% Y, IG AT arbitrary

gT denonunator

g3, YT99 solution

FEATAT transference

;’Tﬁmq helium

g7 hoop
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abscissa {AH

absolute (senscof limiting) I,
T

absolute (sense, not
Frrader

absorption IFAIT

acceleration @7

accutacy TATEAT

acoustics TIFEHT

acting forces T a9

action fFaT

adju.table WA

algebracally drera:

alpha (x) particle SHIHFT

alternator TEATIAH

amplitude ATH

analogous &, TEHHT

analogue §IIT F5g

analysis fagoaor

anhaimonic HFIHTaT

amssotropic faaafag

anomaly FHIHGT

anticlockwise ITATTR

antiparallel Sfd-gama<

relative)

antisymmetric %fa g

antonymously frdaa:

aperiodic FATae

aphelion %7 faeg (Fv1])

apparatus JYHT

appliance FTYT

application SFTHATT

arbitrary =g, §q=ﬁ, g 5o

arc g

area Eﬁm

argument (trigonometry)
AT

arm YT, 378

associated Y, FEIHHT

assumprion TATT

astronomy S ﬁﬁﬂ'-i’, —-,ﬁ\'ﬂT

asymptote AATSRT

atomic ATV, TRATIE

automatic (mechanical) FFAq

automatic (self acting) ISR i)

automobile FeTHET (TEY)

auxiliary GEHAT

axiom oq, @AAE

axis &7
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asle 4I¥

axle beaning YU

azimuth faipr

balanee gt

balance wheel Sromt qfgat

balancing FqerT

ballisties T8y faamy

barometer FTWITT, ATTZEATIr

base IR

beam ¥

beats (w¥) A%

bevel, bevelled #1T AT AT

bifiliar fapAy

binomial fzady

bisector fyusa

block fz, fredly, e

block & tackle fazw-GHAT-FTET

-qTaR

bob M&H

body faz

boung fgz®

boundary HmT, Wiia

brachistrone ZaqaNTT a%

brdge &g, 31;

buoyancy eomawwT

cable Faer, @aFY are, & ar ard
W .

<caleulation gfeme

caleulus F, Foe TS

calculus, differential T

T, AT
caalculus, inteyral
TEURT T
caleulus of variations §ferm Faq

can el If TR

Tq A,

apaauve  {clectrcal

(&77) @rferdy aw
e
causal FEUIRAT
cclestal AT

centrifugal STFT

cffect)

capiblanty

centripetal STETFT
charge T, i
crcle 99

cirewt qfTTa
arcumference TFAH
clamp FY, TEHS
classical faREad
coeflicieat TNH

cofactor wg () @T
cogradient FTHF
coinctdence N
colatitude AT FE
collinear TR
collision ZFFT
combtnation q%4, FART
commutative fafna
compass {&F, gy
compensated afastfa

complement, complimentary
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TS, TF : cosmology FRITs-fFart
complex afagey couple I
component HZH coupling T
composition T covariant g9, aﬁjﬁ'ﬂw
compound Ffw crank ¥
compression T . critical i, TRG-ATE
concentration FHIE, AZT cross head FEZ
concurrent HITHT cross-section SITHRA FIE
condensation §IFT crosswise HHIAA,
condition afwdy, wd crystal faes, wpies, iy
cone TF cue( billiards) 77
configuration TITIAT current, direct fe T
congruence ¥AT FAT s curvature FHIT
conical ATHY, TFTHTT curve &
conics, conic sections, WTHT cusp fafirarr
conjugate H’iyﬁ' cycle =%

conservation SfATIERS, §TIT cycloid Fasma
constant fa, ey, fraars cylinder fafeet

constraint faaf=or . damping AT

contact T, HTF . data T, 9E
contragradient IFqTHFH dead position TWW T
contravariant HATFOREq ¢+ deceleration FTEIT
convective YagAHIIE decomposition fawed
converging sfaT<r + decrement AL .
converse fa@rq + defimtion wfeaTaT, =R, Eiie
coordinate faduriw . fadar

corollaty SUFHA + deflection fa&@y

corpuscular HfTFT * deformation fagfa

cos FHAT - - s deformable fawer -

cosine BIfEwL, + degeneracy WeIAr
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degree Exs (m‘T), wife, oW
(wfa, weor)

degree of freedom TAATN HATE

demonstration ez

denominator gT

derivation qwfw, SR

denvative  FG&T

determinant FTTF

detuned ¥

develop faxare o<, fawtad
HHT

deviation fy=e

device 3fFR

diagonal fael

diagram Y

diameter =T

differential (automobxlc)ﬁm
St

differential (mathematics) FAFD

differentiation HTEHST

diffraction fad s

dimension fafufi

direction (guiding) [Eegt

direction (space) framt

disc (k) wees fzfwar

discovery ITGHTT

disintegration fadsd

dislocation ST

dispersive s

displacement fa€aTA

dissipation &

disteibutton faaTr

diverge STRTT LT

division VT, STEA

drawing &

dynamic TR, FBITAD

dynamics sifafesr, TETRT

dyne STET

eccentricity FPRAT

ecliptic HIA

effort AT

elastic AT

elasticity SRATEAAT

eloctrodynamics FTF afat

electromagnetic 3T T
faar,

clectro mottve force

AT A
electron TOAGH
element AT
elevator IHHT TF
elymination fTGE
ellipse ZraTa
ellipsoid a’Tﬁﬁjﬁ'
ellipticity ét‘i’{?ﬁ?irdf
clongation HHHTT
embankment AT,
E. M. F. fqo ato e
emission FeEA
empurical AT
energy At
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engineering gSAFAEY
enumeration afror
envelope ST

equation YHTHETOT

equator feer, syweaar
equatonal faRefm
equangular HIT FIF
equilateral gHATE
equilibrant HIeF
equilibrated a3foaT
equilibrium FRGTIEST
equintoct1al point fﬂ'{af-ﬁfg
equInox fﬁ'{ﬁ
equipollence WA eaat
equivalence HFAAT
equivalent 77, qEATTT
crg 3"‘?

erosion HTE

evolute F7gT

exercise SATE, STTAE
exhaust STHATE, ITF, TAFEH
expansion FEIX

experiment SANT

explosion faehies
exponential TTdF
expression W, TRIA
extension analysis fagrr Tl
extrapolation  FTgETT
extreme SH AT
extremum FTRTHT

factor UGS

feat SyR=Y FTT

field &

finite gfefqa

fixed firqa, feac

flange famaT garr fFamT, 0@
flexible 77y, =T

flip WYT ST (@ AT AP

E1T)

fluctuation I=TETH

fluid &

fly wheel Tfq-q19% =%

focus BIHY, AT

force 3o

forced guilfaa

fore finger WY

formal qa1fes

formalism A7

formula g7

fraction fya

frame gfar

free T

freedom, degtee of, Taaaar Fedr
frequency J1gfT
friction gt
fulcrum e
function ®&A -
fundamental ®fed, freaam
galvanomctcrffm\fm‘ﬁ': fagq

T
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gear AT, FX v, fawivy frm-
S qeATs af

general SR

gencritor ﬁfvﬁ

generic name T AT

geodesic 7T

geodesy slvry, ywm frr

geographic Wifers

geoid T

Scomernc sHHFNT

geometric series THAT  s3efy

gimbals (f3)era, (v afs
I TEET T on afeT
Feire)

global sprzing

governor e

gradient FIUAT

graph a1%, anfar

gravitation TEETIIT

gravity el

grid IF

ground yfi, frmrm

group mway

guide 79 (nfa) frrw gf

guideways Fras 74

gymnastics faeifee®

gyration THF

gyrocompass U fERgTE

gyroscope Tl EATT

gyrostabilizer FTTET TARAETT

harmonie (simple h ) w<eTad

helium fHifeaw

hexagon g

hip aircles frvT aw

hodogeaph FTERT

kolonomic qcfwz‘m

homorencous THW

homologous TRATY

boop 77

hornzomal eifaw

hull Far w7 far

hydrodynamues A7F afqwr

hyperbola afa qgawa

hyper surface BYFH’{'Z

hs pothests qICT=TAT

dentry FEARTT

tmpact AT

import H{IATA

impressed ¢. m
fgo Fto To

impulse ST

incidence HTIT@

jnchined plane 3T AT

indeterminate wfFaiontg

1ndex H%az?i‘, avﬁzvqfvm'r

induction ¥

induction, mutual ¥RIFT FTOF

induction, self ¥TeH ST

inertia safeafaca

inertia, moment of afeafaw-

£ wafag



soclxrom
incxrcnnblc »?F‘Tfmq}v i
mnfingee LG

mfxmrcs:mal

sorrop:c W‘?f%qg
T ey jet mype

Nfinyey LG i joing (combincd)
nhomogcncous Frawr, joine (o body)y gf,
tegra) M jole Jzr

egral MWmpe, F Ty ju

‘Brang ;

g ?,ﬁ??z’w
kmcmm'c KRGz ood
8ration q’?’ﬁm

kmcmm'cs Ty

isity Trrar kinegje ey, Terey,
“ACtion f; kinetjcs nfaay
hange f; knufe edge ryre
Tence agfy z latityg, SRy
ediare »faﬁﬁ'f, Herar Iabey e, Sfras
Y T g lag qﬁ?ﬁ’rl Teafeay
tion !Tﬂ??:'z hmmz T

(of Space) e

“ad (merayy I, wrar
el, energy 5, wx
Ty, Erd afiy limje
Wﬁww Iixmzmg i
g‘q.'? .

TSty lxvc
Ty load gy
Ty, fhxg logazith, T
Iongitudc hr

Tongituging, Sy

T (e, M






~¥9L -

ohmic S1HY

opposite stfym, fasz

optical AR, THTAE

optics arefErr, arifamy

optimum ERCENELY

orbit FTHT

order Fife

onign Sefer, I, 4T

orthogonal HaEMI keeping
for rectangular, ERE I

oscillating SATawT

oscillation ey

oscillatory SYermaftes

oscillograph  (the instrument)
A Y

oscillograph (the graph) e
= 1

osculating STTRTE

pan (of balance) T%IT

parabola.m

parabolic THwTAFH

paraffin $3f5m

parallel €ATGT

parailel, antiparallelogram Sfa¥
AT FHET AT

parallelopiped GRIAT FFH

parameter TUfHfa

particle FT

path 1

peak firat

pebble afear

pendulum Fiew

perfect ﬁﬁh, Tar

petihelfon Asfag (wfe)

pertod (periodic time) HAIFK
L)

permutation FHIT

peripheral aftandy

perpendicular W, Taad,

perturbation &=l

phase THT

phase difference TSI

phenomenon T, TT, TR
phulesophy @, Tivmed
physicist Afaae

physics Wifar -
piston fage

pivot BIoE
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